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A Roller Thrust Bearing Sustaining a Load of 2,250,000 Lbs 


The ledenut of the Cement Mill of th 
Portland Cement Company of Utah. 


By LEROY A. PALMER.*® 


The equipment of the Portland Cement Co. of 
Utah, both at quarry and mill, has recently been 
thoroughly remodeled so that the operations 
thereat are of some interest as presenting an 
example of the most ad- 
vanced type of cement 
manufacture. 

The quarry is situated 
n Parley’s Canyon, close 
by the Park City branch 
f the Denver & Rio 
Grande R. R., and nine 
miles from the plant in 
Salt Lake City. The 
ground owned by the 
company extends for nine 
miles along the canyon 
with a maximum width 
of 3% miles, containing 
a combination of rock 
such as is suitable for 
the manufacture of Port- 
land cement of high qual- 
ity. As is well known, 
the chief Ingredients of 
good cement are silica, 
iron, alumina and lime in 
certain proportions, to 

‘btain which it is neces- 
sary to mix two or more 
different kinds of rock. 

In this case the desired 
result is obtained by mix- 
ing an almost pure lime- 
stone with a calcareous 
shale, both of which are 
found in the Parley’s 
Canyon quarry, occurring 
in alternate beds. 

The remodeling and re- 
equipping referred to 
called for the expenditure 
of a considerable sum, so 
before it was finally de- 

l-d upon a. large por- 

n of the ground in the 
canyon was prospected to 
lctermine the value of | 
deposit. This pros- 
Ung was carried on by 
‘ns of shafts which 
e made 3 x 8 ft., only 
cient size for one 
to work, and carried 
a depth of 25 to 
‘tl, a8 the case re- 
ed, by hand. Their 
‘t . primarily, was 
determine the 
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extent and thickness of the different beds, 
they were so placed that when active quarrying 
operations were commenced they were used for 
blasting, although it was necessary to sink other 
shafts in between to make the blasts fully effect- 
With the installation of the machinery at 
the quarry air hammer drills are used for sink- 
The shafts are so placed as to give a 


burden of 30 to 40 ft 
When down to the desired depth they are 
bottom, loaded with Trojan 
means of a battery The 


chambered at 
powder and fired 


satisfaction 


FIG. 1. VIEW OF THE RAW GRINDING KOMINUTERS, PORTLAND CEMENT CO. OF UTAH. 


220 Broadway, New York, September 8, 1g10 
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from the face for blas 


been found to give good 
in this work, combining some of the 
features of dynamite and black powder, and one 
Where 900 Ibs of powder 
moved 30,000 tons 
















rock. 


The broken rock is 


loaded to small push car 


and trammed to the 


crusher house which } 
not over 5O ft. from the 
present working face 
Here the car runs onto a 


cradle which automatic 


ally dumps it to the 


crushing floor in which is 


a No. 7% Gates gyratory 


crusher set to crush to 2 
ins., discharging to a pan 
elevator which raises the 
product to the bins. With 
each revolution of th | 

evator belt a_ butterfly 
gate is thrown open and 
the contents of one par 
thrown out as a simpl 

This sample is passed 
through a laboratory 
crusher, cut lown to 
about 5 Ibs., labeled and 
sent to the laboratory at 
the mill for analysis. The 

elevator discharges to a 
horizontal belt conveyor, 
which is rather unique in 
its action The con 

veyor is one-half the 
length of the bin and is 
mounted on wheels which 
run on a track of T-rails 
A rope drive imparts mo- 
tion to the belt and a 
double solid jaw clutch 
permits of its direction 
being reversed. Another 
clutch throws in the con- 
nection between the belt 
pulley and the wheels, so 
that it can be moved 
back and forth along the 
rails, thus bringing one 
end or the other over any 
one of the eight bins. 
This point is quite essen- 
tial as the different lots 
are kept carefully segre- 
gated from the time they 
are quarried until the 
treatment at the milf 
The bins have flat bot- 
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analyses, must be mixed in such pro; v 
to present a mix of the following com: ie 

Calcium carbonate iM eirahae ea 4. re 
WE, bay sh Canaee 4 4p0'0d <0 v0 ea 





FIG. 2. TUBE MILLS FOR GRINDING RAW MATERIALS. 


tom with a sliding center discharge gate to the 
railway cars which are run beneath on a siding. 

Power for the crushing and hoisting ma- 
chinery is furnished by a 100-HP. return tubular 
boller and a 16 x 20-in, slide-valve engine. Ajir 
for the drills is furnished by an 8 x 8 x 10-in. 
straight line compressor 

The rock sample is analyzed at the mil. 
laboratory, and the chemist advises the mine 
foreman which of the eight bins to ship. The 
rock is delivered in specially built side dump steel 
cars to the mill bin, which is a hopper shaped of 
steel, and fed from it to an inclined conveyor 
which dumps to a_ steel housed elevator. A 
commendable practice which is followed through- 
out the plant is employed at the elevator. This 
elevator is of the chain and sprocket type with 
the bottom pulley connected by chain and 
sprocket to the driving pulley of the feed belt, 
the latter receiving its motion from the elevator. 
Thus in case of accident to the elevator the feed 
is automatically cut off and there is no filling 
up of the boot with feed as is so often the case. 

The elevator discharges to a set of 40 x 15-in. 
rolls of the Anaconda type set to crush to 1 in. 
and discharging to another elevator which dumps 
the rock to the drier. The drier is a large re- 
volving tube, resembling a tube mill or kiln, 
making a revolution in 14 secs. A coal fire is 
maintained in a brick firebox at one end and 
the flames strike down against the crushed rock 
and drive off all moisture, which is quite es- 
sential to the process. The drier has sufficient 
pitch that the feed works out of the lower end 
from which it goes to an elevator and is raised 
to the pan conveyor. This consists of an end- 
less series of pans, each mounted on four wheels 
running on a track over the mill storage bins. 
Over each bin is a short stretch of track curving 
sharply downward beneath the straight track. 
At this point the straight rails can be swung 
vutward so that the pan will follow the curved 
track downward and dump its contents into the 
bin beneath. In this way the dried rock can be 
dumped to any bin that may be desired. 

Each storage bin terminates in a steel hopper 
in which is a lever-operated gate and, beneath, 
a swinging gate operated by an eccentric. By 
means of these two gates the feed from each 
bin may be regulated as closely as may be de- 
sired. These hoppers feed to a rubber belt con- 


veyor and here occurs one of the most important 
steps in the process. 

An analysis of the limestone or No. 1 rock 
shows: 








Caletum casbeWate® <.ci cis ivecs ack ees 89.7% 
BOE iin: 0 ce 6V6 CHS Ea t8 0k Pr dNN ED Ae ees eat 10.3 
Aluminum and iron oxides.........+.. 6.2 
Magnesium carbonate .....+e+seeeees 2.5 
99.7% 
Shale or No. 2 rock: 
Calcium carbonate .....cesccccscsccce 52.0% 
DN srw ink 6ebet biaan bei ns anon’ 28.5 
Aluminum and iron oxides..... -- 145 
Magnesium carbonate.........-se+eee8 4.5 
99.57% 


These rocks, the composition of which will, of 
course, vary more or less from the above 


Aluminum and iron oxides.......__ Re 
Magnesium carbonate es 


It will be seen that the proportion 
sium carbonate given in the last anal, 
not be formed from the two lots tak § 
example, but this’ is not 


essential] 


magnesium and the lime have ths 4 

actions in the kiln and the one wil) rr 5 

other. BS 
As stated, the different kinds of rock ¢ 

contents of the several bins are kept %. 

so that the chemist knows the exact eo 

of the rock in each of the storage bins 

mill. From this he figures his mixture a: 3 


his instructions. The feeder to one bin 2% 
to be used is started and the amount 
one complete revolution of the conveyor 
earefully weighed. The process is repeat 
another bin and the feeders adjusted 
actly the correct proportion is obtained 
both feeders are started and the contents 
bins mixed on the belt. 
The belt beneath the storage bins dis 
to an inclined conveyor to an elevator 
raises the rock, now mixed in the prop: ro 
portions, to a belt conveyor, which car 5 
tripper by which it is discharged to any rf 4 
the kominuter bins. There are two Lin ru 7 
kominuters and one Allis Chalmers ball mi 4 
pipe carries the feed from the bin to a rey: 
table which discharges it to the kominute: 1 
kominuter is like a ball mill with two a: ur 
screens of different mesh. The oversize of th 
screens is returned to the mill and th: ! 
size discharges to a hopper beneath. This under 
size will all pass a 20-mesh screen and 35 
pass a 100 mesh. The kominuters have i 
of 22 r. p. m. 4 
The hopper discharges to a screw conveyor bi j 
neath the floor which carries the feed to 
vator, the scheme of having the elevator ve 
the feeder being followed. The elevator raises 
the now finely ground rock to the tube mill bins 
from which it is fed to three tube mills, ti 
6 x 22 ft. and one 5 x 22 ft., making 26 r. p 
These roughing tubes, as they are called 
verize the rock so that 95% will pass a 1)! s} 
screen and discharge it to a screw conveyor to a! 
elevator, which dumps it to the bins above the 
kilns, of which there are two. 
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FIG. 3. ONE OF THE ROTARY KILNS OF THE PORTLAND CEMENT CO. OF UTAH. 
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Each kiln is @ steel tube with firebrick lining 
. 123 ft. It is geared to a motor so as to make 
revolution in 1 min. 40 sec. The kiln has a 
zht pitch toward the firebox in which a fire is 
“untained by means of fine coal dust injected 
blower. The powdered rock is readily acted 
hy the heat, which is kept at 1,800° to 2,000 
The charge requires from two to three hours 
work through the entire length of the kiln, 
ring which time the co, in the carbonates 
iriven off and the calcium and magnesium 
te with the other elements to form silicates, 
ates and aluminates of the following com- 
sition: 2 CaO SiO 2, XCaO Fe,0, 2 CaO Al,O,. 
proportion of lime in the ferrate varies so a 
Anite formula for it cannot be given. The 
enesium acts in the same manner as the lime 
‘he rock sinters into lumps in the kiln and is 
harged through a hole in the lower end to a 
ket conveyor which elevates it to a rotary 
oler. The cooler is a tube 6 x 60 ft., similar 
external appearance to a kiln but open at the 
er end, the upper terminating in a stack. The 
d enters the higher end and the rotary move- 
ent works it toward the lower, during which 
ecess the rock is cooled by the heat drawing 
la air from the outside through the cooler. 
discharges to the weigh tank in 
carefully taken and the 





The cooler 
h the weight is 


FIG. 4. BELT CONVEYOR AT QUARRY BIN, ARRANGED TO DUMP 
IN DIFFERENT BINS. 


rock discharged to a receiving tank where 2% 
' raw gypsum is added to retard the set which 

ld otherwise take place too quickly. 

mm the receiving tank the rock goes to an 
elevator which raises it to two kominuters mak- 
ng 24r. p. m., which reduce it to 28 mesh, 38% 
' pass a 100-mesh screen, thence it is carried by 
screw conveyor to an elevator which dumps to 
ie tube mill bins. The finishing tubes are two 

number, 6 x 22 ft., making 28 r. p. m., and 
erinding so that 95% will pass a 100-mesh 
The discharge passes over a fine screen 
Vhich takes out any chips of pebbles which may 
ive been broken off in the mill. The now fin- 
shed product is carried by a screw conveyor to 
n elevator which raises it to the stock bins. 
The preparation of the coal for the kilns is a 
process of considerable importance, as it must 
reduced to a fineness that will allow of com- 
‘ete combustion immediately on being blown 
to the firebox. It is unloaded from the cars 
4 swinging conveyor to a stockpile from 
‘h it is fed to a hopper to an elevator and 
sed through a rotary drier 5 x 10 ft. Thence 
oes to a set of 24 x 18-in. disintegrating rolls, 
nee by elevator to a set of 30 x 14-in. crushing 

and from them to a 5 x 20-ft. tube mill 

vhich it is ground so that 95% will pass a 

mesh screen. The dust is elevated to a bin 

blown into the kiln by a 30-in. blower with 
acity of 4,000 cu. ft. of air per min., work- 

t @ pressure of 1 in. of water. 

plant has a_ well-equipped laboratory in 
1 the analyses and tests are made. Analyses 


+} 


screen 





and final set, 
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are made of each lot from the quarry and of the 
mixed rock. 
and tested for 
taken of the finished product 


The raw product is sampled hourly 
fineness, and hourly samples are 
ind tested for initial 
le 


fineness, soundness and tens 


strength 


The plant is working 24 hours and putting out 
1,400 bbls. per day, practically a barre! a minute 


eo 


The Water ‘Purification Plant of the 
Chicago Stock Yards. 


The water purification plant established by 
the Union Stock Yard & Transit Co., at Chicago, 
for the treatment of the extraordinarily foul 
water from the “Bubbly Creek” arm of the Chi 
cago River, is notable not only for its general 
purpose and as being the first filter plant to use 
the hypochlorite treatment continuously, but also 
on account of the various attacks which have 
been against its use. This arm of the 
river was for many years a dead-end, and its wa 
ter was made indescribably foul by accumulations 
refuse and general 


made 


of sewage, packing-house 
stock yards drainage and filth Of late years it 
has been flushed to some extent by the discharge 
into its end of the 39th St 
which is sewage from the south-side intercepting 
sewer system, di!uted more or less by lake water. 
In any case, the flow is 
largely 
while the stream still re- 


conduit, the flow of 


fresh sewage, 


ceives stock yards drain 
age and refuse, and its 
bed and banks are satu 
rated 
lations. 

The city’s present wa- 
ter pipe and pumping 
system serving the stock 
yards district cannot fur- 
nish an adequate quanti- 
ty of water, and in warm 
weather there are fre- 
quent complaints as to 
insufficient supply 
cially in the upper stor.es 
of buildings. To supple 
ment the city supply and 
to reduce the cost for wa 
ter, the stock yards com- 
pany a few years ago de- 
cided to take the 
water 
Bubbly Creek 

(which is adjacent to the 

yards) and to 
for rendering this water safe and 
for stock watering purposes. It is 
admitted, however, that the water was used also 
for drinking purposes. The plant, which has a 
capacity of treating 5,000,000 gals. per day, was 
completed in 1908. At first sulphate-of-iron and 
lime were used as the coagulants, followed by a 
copper sulphate treatment. This did not 
satisfactory, however, and hypochlorite of 
was substituted for the copper sulphate, 
the recommendation of Mr. Geo. A. Johnson, of 
Hering & Fuller, New York City, who tested 
the plant before its acceptance by the company 
This change antedated by a few weeks the 
regular use of hypochlorite at the Boonton reser- 
voir of the Jersey City water-works. In June, 
1909, sulphate of alumina was adopted as the 
coagulant in place of iron and lime. Tests of the 
treated water made by numerous water analysts 
of long experience showed this to be purer bac- 
terially than the raw Lake Michigan water sup 
plied by the city. 

Public attention was attracted to this plant 
on account of the character of the raw water 
which it treated, and complaints were made that 
the use of the water was dangerous. The analy- 
ses made by experts dispioved these claims, but 
the city authorities and the Health Department 
continued to object, the principal ground of ob- 
jection being that it was bad sanitary practice to 
use “treated sewage’ (as the Health Depart- 
ment termed it) for public or private water- 
supply. In February, 1909, the city passed 
an ordinance to prevent the use of the 


with foul accumu 


espe 


sewage - laden 
from 


estab- 
lish a plant 
acceptable 


prove 
lime 
upon 



































































treated water for anyt g it 
purposes (such as supplying the boilers, was! 
ing the floors, etc.), and brought ii igainst 
tt ompany fo ‘ n the na rhe 
company has already presented its sid tl 
case with evi r oe } vit 
wate 

As another phase of th nate at iss 
of live-stock shippers later mad I 
the water as not suitab [ ; 
special claim being that anima inking it 
made less gain in weight than the using the 
city water This statement was sé it broad 
cast to farmers and catil ! th thé is 
tion that unless tl company would agre I 
to use the water the shipper hould send their 
cattle to other cities As this question f weigh 


of animals affected the price it served t 


judice the cattle shippers. The company claims 
that tests made by it and by the disinterested 
experts engaged by showed that there was n 
appreciable difference in the effect o the 
waters As a result (in part at least) of tl 
city’s opposition, and in order to avold a_ pre 
judice that might affect its business 1e « 
pany discontinued the use of the water in Apr 
1910, and the plant is now out of umis 
It is uncertain whether the company will tal 
steps to resume its operation 

It is of interest to note that some onths a 
a company which was organized in the sto 
yard’s interest applied to the city for a fra 


hise authorizing it to build an intake tunne ind 


to supply water in this distr This i i 
tacked very strongly by the coun partly or 
detail ‘of its omission to pr de for suitab‘e 
pensation to the city But the strongest P| 
sition was upon the general prineiy of the u 
desirability of empowering a private company t 
enter into competition with the itv’s water 
Supply system, and with the specific purpose of 
cutting off a part of the city’s revenue from this 
system No franchise has been granted, and the 
project is either sleeping or smothered 

The foregoing review of the ymiditions as 


the water purification p'ant presents the matter 


largely from the point of view of the stock yard 


company, which has furnished us with consider 
ble information We have submitted the matter 
to Dr. W. A. Evans, Health Commissioner f 
Chicago, and at his request a atemen f the 
city’s side of the case was prepared by Dr. F. O 


Tonney, Director of the Municipal Laboratories 





This statement we give below 

At the outset it may be wa » d 
position on the part of the lis lit o 
underestimate the value o é i 
applied to water supplies believed 
to be a valuable addition to methods of water purifica 
tion already recognized It is not believed, however 


be applicable to the conversion of a fresh sewage di 


rectly into a potable water. As expressed by a prom 
nent sanitary engineer connected with the case th 
willingness to advocate such bad sanitary practice as th 
use of a treated sewage roa pubd or private wat 
supply, is explainable only on the supposition that it i 
due to that over-enthusiasm which so commonly follow: 


the advent of a new discovery, before its true limi 
tions have been recognized 

The only evidence actually introduced by the ty con 
sisted in the testimony of Prof. C. E. A. Winslow, of 
the Boston Institute of Technology covering 
days of direct and cross examination Further evidenc 
was dispensed with as a re 


gevera 


ult of an agreement on part 
of the company to discontinue the use of the water and 
install a concrete reservoir for storage of city water 
to replace the open pond then in use The case is now 
definitely closed 

It should be 
favoring the use of the treated water was the fact that 
the cost of production was materially less than the price 
of city water. The question of shortage of city water 
was not important, as it had been remedied by allowing 
the water to flow into a reservoir over night for use on 
the following day. 

Briefly the salient 
would have been brought out, but for the early settle- 
ment of the suit, are as follows: 

(1) That the water was being used daily for human 
consumption as well as fcr the watering of cattle. Am 
ple evidence was available on this point, including the 
reports of inspectors stationed in the yards {This is 
admitted by the company.—Ed.] 

(2) That the results of analyses introduced in . the 
case, were susceptible to different interpretation fror 


remembered that the chief inducement 


points of the tity’s case which 


n 
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that represented by the conclusions of the company’s 
experts, which were based on bacterial findings alone. 

(3) That the finished product of the plant still con- 
tained in solution 50% of the original organic matter 
of the sewage. It was the opinion of eminent toxicolo- 
gists and physicians that this amount of organic matter 
derived from urine, faeces, and decaying slaughter 
wastes would exert a toxic influence on persons drinking 
the water continuously. This to a certain extent was 
supported by animal experiment. 

(4) That bacteriologically the disappearance of the 
colon bacillus, while a good index of the elimination of 
disease producing organisms, by natural processes and 
by filtration, is not an adequate index of the effect of 
disinfectants, because of the varying degree of resist- 
ance of different kinds of organisms to germicide. Ex- 
periments made at the University of Chicago by Dr. 
P. G. Heineman to determine the germicidal effect of 
chloride of lime in the strength used at the plant (7 pis. 
per million), upon the ordinary pathogenic bacteria, 
showed a material numerica) decrease in all cases. But 
in no case, even after 24 hours’ exposure, were the 
emulsions rendered sterile. Tubercle bacilli and anthrax 
germs were neither destroyed nor reduced in virulence 
for guinea pigs, by the combined alum and hypochlorite 
treatment. 

(5) That from the standpoint of sanitary engineering: 
(A) Such a stream, containing (carrying—Ed.] one-third 
of the entire sewage of 
Chicago, and much stock- 
yards drainage, cannot be 
recommended as a proper 
source for drinking pur- 
poses. 

(B) The principle of es- 
tablishing a single safe- 
guard, however _ efficient 
when in good order, be- 
tween fresh sewage and 
the consumer, is bad sani- 
tary practice. The possi- 
bility of a break in the ef- 


ficiency of the plant, 
through mismanagement, 
carelessness or accident 
should be considered It 
was admitted that the fil- 
tration alone was not ad- 
equate to remove the bac- 


teria. If, therefore, the es- 
sential step (the addition 
of hypochlorite of lime) 
should be interrupted, even 
for a few hours, a _ seri- 
ous epidemic could result. 
(6) That in view of the 
special environment and 
conditions surrounding the 
plant, certain other dis- 
eases not commonly 
thought of as water-borne 
should be considered. The 
slaughter of large num- 
bers of tubercular ani- 
mals, the waste from which 
flows into the stream, to- 
gether with the fact that 
this district is a central 
focus and distributing point 





counts, while higher than the treated water, are of 


different significance in that they are the ordinary 


forms natural to water. That positive colon findings are 
not obtained in city water in a sufficient number of in- 
stances to cast suspicion on its safety as a general supply. 





Progressive Subsidence Near Main St., 
Cambridge, Mass., and the Design of 
the Main Street Subway. 

By FRANK H. CARTER.* Assoc. M. Am. Soc. C. EB. 


In the fall of 1897 while engaged in an investi- 
gation of facts concerning back flooding from 
sewers in a low area of Cambridge, Mass., the 
writer, as assistant engineer under the direction 
of L. M. Hastings, City Engineer, discovered 
some discrepancies between certain bench marks. 
The only previous difficulty noticed had been a 
supposedly local settlement of what was known 
as Orne’s bound, one of the city’s standard bench 
marks. It was thought that this bound had 
merely settled with the sidewalk towards the cel- 
lar due possibly to a settlement of the building. 

The writer took levels on adjacent curbs, tracks 
and in several sewer manholes, and discovered 
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FIG. 1. MAP OF PART OF CAMBRIDGE, MASS., SHOWING REGION OF 


SUBSIDENCE. 


for cattle from every part Full shore-line is from map of 1838. 


of the country, makes it 
necessary to consider the 
possibility that tuberculosis 
and anthrax may be capa- 
ble in this special in- 
stance of being water-borne. Both of these organisms 
were found to be unaffected by hypochlorite of lime 
in the concentration used at the plant. 

(7) That the reservoir in which the treated water was 
stored before passage into the mains, was a flagrant 
source of pollution; in fact that any water no matter 
how initially pure, would be rendered unsafe by passage 
through this Teservoir. It is bounded on three sides 
by runways, two of which are built out over the water. 
Hundreds of animals pass over these runways daily— 
and fecal pollution is constant. Evidence of human 
contamination also were discovered by the inspectors. 
Sick animals or ‘‘downers’’ were kept in wooden pens 
built out over the water. Colon tests were positive on 10 
to 20 days out of each 30. A rise in bacterial count and 
colon content during a rain or thaw gave ample evi- 
dence of contamination by surface drainage. It is, of 
course, manifest to one familiar with the yards that 
surface drainage in this neighborhood must mean enor- 
mous fecal pollution. 

(8) That it is unsafe from the standpoint of prece- 
dent to entrust to a private corporation not primarily 
engaged in the water business so important a function 
as the control of public water supplies. 

(9) Finally, that the city water is a pure and whole- 
some supply. ‘In fact that the city of Chicago is un- 
usually fortunate in this respect, That the bacterial 


ropolitan sewers. 


Dotted shore-line is from map of 1824. 

Upright figures denote amount of subsidence of benchmarks, in feet. Figures 
within circles below, where given, are the number of years of observation. 
Italic figures denote settlements of sewers, in feet, from date of construction to 

1907, when most of the levels were taken. Those followed by M are for Met- 


the fact that the whole district was settling. In 
the next succeeding few months some 50 miles of 
careful bench levels were run to old bench marks 
of undoubted permanence, some of which were 
five miles distant from the settled district. Pro- 
file levels of the streets in the district itself re- 
vealed an area of settlement about one mile 
square, with two points of maximum settlement 
and running out to zero on the perimeter. Later, 
engineers from the office of the Metropolitan 
Water and Sewerage Board corroborated the set- 
tlement, finding that the Metropolitan sewer 
through Cambridge had gone down two feet at the 
maximum point. 

When the surveys for the Boston Elevated Rail- 
way Co.’s extension to Cambridge were made in 
1901, under the direction of George A. Kimball, 
M. Am. Soc. C, E., Chief Engineer, Elevated and 
Subway construction, further information was ob- 
tained, which when compared with the levels 
which had been taken previously by the writer, 
showed a fairly uniform settlement of something 





*Designing Engineer, Cambridge Main St. Subway, 
Boston Elevated Ry. Co., Cambridge, Mass. 


over an inch a year of the maximum 
succeeding years, 1906 and 1909, ot; 
from the Boston Elevated Railway Cc, 
ther corroborated the settlement, a: 
that the rate of settlement is unabated 
no promise of lessening. 

Heavy buildings on pile foundati 
wooden buildings, curbs, street railwa 
and sewers all go down at the same ra: 
to 1% ins. per year in the center of th 
district. 

It has been necessary to design and .« 
about a mile of the Cambridge Main St 
through the settled district in Main st . 
will happen to the structure itself, whi ’ 
reinforced concrete well tied together wit! 
tudinal reinforcement, as shown in th: 
section Fig. 3, or to the drainage system 
Subway, will of course only be determin: 
a lapse of years. 

Fig. 1 is a map of the settled district 
is a profile through Main St., Cambridge, 
study of the geological strata as indica 
wash borings made in 1906. Bed rock ha 
sounded at a depth of from 90 to 100 ft 
the surface, with indications of a thick la 0 
very soft clay on top, though wash boring; an 
not to be entirely depended upon, as has 
revealed by the actual excavation for th 
way proper. It was found that “soft blu: Ly 
was a misnomer, when actual excavations { 
subway were made, as the so-called sof! \ 
proved very firm. Soft clay may, however, ex 
ist down next the bed rock. 

Above the main profile a greatly exage:ra 
set of profiles is given of the various lines v 
els run by City Engineer Chase in 1869, on th: 
establishment of a legally accepted grade; hy th: 
writer in 1897 at the time of the discovery of th, 
settlement, and by Messrs. Herman Gregg, II. H 
Hawkesworth and W. L. Learned, Assistant Fn 
gineers, Boston Elevated Railway Co. 

Tables I and II list a typical set of observed 
settlements at different dates. 

Another profile has been drawn predicting set- 
tlements for certain periods of years in the fu- 
ture, and some provision made for consequent 
changes in the drainage system of the Subway 
The arch section of the Subway through this 


settled district is reinforced laterally for arch 
stresses and thoroughly tied together longitud- 
inally as a provision against longitudinal cracks 
to distribute concentrated loads, to provide 
against racking strains in the arch due to ex- 
cavations on one side as well as to provide for 


the possible unequal settlements in the settled 
district. 


From the map (Fig. 1) it is reasonable to con- 


clude that the subsidence of the Main Street dis- 
trict is a local phenomenon. There seems to be 
also a general subsidence of the entire Boston 
territory (and probably of a large part of the 


North Atlantic coast), with reference to sea level 
The report of the Committee on Charles River 
Dam, by Mr. John R, Freeman, M. Am. Soc. ©. 
E., presents this matter fully, as concerns the 
Boston region. The following paragraphs quoted 
from the appendix to that report, written in 1{05 
state the facts briefly: 


All of the territory in and about Boston is probably 
slowly sinking relatively to the level of the sea Ap- 
parently this subsidence is at the rate of about one- 
eighth of an inch per year, one inch in eight year) oF 
a little more than a foot in each one hundred year 

This is obviously a question of -great importa in 
comparing ancient soundings with modern, and in ©on- 
sidering the possible future shoaling of the har! 

The present datum plane to which all elevations «re 


referred by the engineering department of the of 
Boston, and which is commonly known as ‘!) ‘02 
base,” probably coincided almost exactly in th ar 
1830 with mean low water at the Charlestow: vy 
Yard. Prior to the Minef levels of 1878 the nD 
datum had always been supposed to be at m: w 
water, and was so marked on the plans made he 


city up to 1878. 

In 1878 Boston base was found to be abo! 
below mean low water as determined by th: ed 
States Coast Survey at some time just prior to | 

To-day, after the lapse of 72 years, this sam 
plane, as defined by numerous bench marks id 
ground, according to the best available determ! 18, 
is 0.79-ft. below mean fow water. 
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his comparison shows that the land now stands about known as ‘Boston base,’’ to the ancient datum plane Nawn Contracting Co. for the Boston Elevated 
79-ft. lower relatively to the sea than it did about of ‘‘marsh level’’ and to “mean low water,” and because Ry. Co., George A. Kimball, M. Am. Soc. C. E., 
years ago, and therefore shows that the land in of the uneatisfactery explanations offered as to why (Chief Engineer, Elevated and Subway Construc- 
aa and vicinity is sinking at the rate of about Boston base’’ was established at the odd distance of tion; the writer as Designing Engineer: R. B. 
e foot per hundred years. 0.64-ft. below mean low water, I was led to investigate Fatwell Division Manteest of Constraction: ana 
Making a similar comparison on the basis of mean the old bench levels. fh w a a : : : a ee = 
. level, instead of mean low water, we find the rate I had for some years past been interested in the *. a Ea M — Soc. C. E., and C. M 
change is 0.71-ft. in 72 years. indication of comparatively recent subsidence found in Mills, M. Am. Soc. C. E., Consulting Engineers 
; rhis change affects a very large area, and a variety the resemblance of some of our coastal indentations to The lateral reinforcement of the subway as 
*g independent proofs is offered. ordinary valleys that had become submerged, and im ayn arch was determined from an idaptation of 
i \t this rate, the present grade of Atlantic Ave. near atudies an to the future water supply of Brooklyn (Re- the mount elastic arch theory by the writer. ané 
' xt of State St. (15.0 Boston base) will be awash by port on New York Water Supply 1889-90) I had occasion cies tt Sion 2 7 te = a : 
spring tides of each month about 250 years hence. to review the proofs of recent subsidence offered by the cneckec yy Messrs. J. — Cann and W \ 
rhe proofs of this subsidence in brief are: State Geologist of New Jersey, and was therefore the Bassett, to whose untiring efforts with the Cain 
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a Upper profiles are to vertical scale 800 times horizontal Profile 1897 by City of Cambridge, F. H. Carter. 
a scale. Profile 1901 by Boston, El. Ry., H. Gregg. 
3 Main profile is to vertical scale 40 times horizontal scale. Profile 1906 by Boston El. Ry., H. H. Hawkesworth. 
5 Profile 1869 by City of Cambridge, J. G. Chase. Profile 1909 by Boston El. Ry.. W. L. Learned. 
j DO ong aave. of the masonry dry dock at more ready to follow out the indications of the present theory the writer is indebted. The writer also 
71-ft.) oar sebatively en aa ea = case. desires to acknowledge his indebtedness to valu- 
| (2 years ago, while the dock stands at precisely the The general subsidence which Mr. Freeman able suggestions from Mr. R. B. Rand. 
q 1e level relatively to points on solid ground. j : 3 ‘ . - . , 

» @ 2) The comparison of sundry tide es, ancient and ‘emonstrates has important bearing on elevations The solution of the problem of longitudinal re- 
: lern, indicates progressive subsidence. of harbor works, bridges, sewers an ike. inforcement defies rigorous demonstration. Aside 
4 _ Many rocks about the edges of Massachusetts Bay : os eet mensetg = ; , 

ound to be from 1 to 2 ft. dee below extreme low the other hand, the much more rapid local subsi- from the importance of the reinforcement in re- 
rT now than they were about years ago. dence in Cambridge, above described, affects seri- gard to stresses due to settlement, its use in 
4 The extreme tides ih great storms appear to “ sas ‘ 
a progress toward greater heights. ously the structural design and the grades of sew- preventing’ cracks was held to’ be very essen- 


At many points about Boston tree trunks are tial to avoid leaka f groundwater fhich i 
standing in salt marsh under conditions’ that ers, subways and other continuous underground weld ge o gro n ter, which in 
a recent subsidence. structures crossing the district of movement. some cases very nearly enveloped the arch sec- 


a tion. The prevention of cracks due to contraction 
led to investigate this matter by consideration Design of the Subway in Region of Settle- = : oe a 
‘ements of Prof. W. 0. Crosby regarding the iaidic of the cement in setting, or to temperature 


d . al causes which had formed Boston harbor, re- changes, the possible opening of these cracks 
3 in a submerged villey; and from my observation Fig. 3 is typical of the cross-section of the still further due to the subsidence of the dis- 
% peculiar relation of the datum plane at present Subway through the greater part of the settled trict, the probable amount of groundwater and 
; y civil engineers on the Boston public works, district. The structure was built by the Hugh the waterproof covering, all were so closely allied 
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us to require simaltaneous cons ceration. To 


prevent cracks due to the setting of the cement 
in the concrete or due to changes in temperature 
in the ground or air, requires an amount of steel 
reinforcement which is not easily predetermined. 
Much has been written on the subject by several 
eminent concrete engineers, with very little agree- 
ment in regard to theory or practice. 

All reinforced-concrete structures requiring 
longitudinal reinforcement may be divided into 
two classes, namely, (1) structures free to move 
in the direction of the expansion and contrac- 
tion and (2) those either fixed by anchorage into 
ledge rock or other immovable material, or of 
such indefinite length as to be practically con- 
tinuous. As to preventing cracks in structures 

f the first-mentioned class, local circumstances 
govern, depending largely upon the length of the 
structure and its freedom to move longitudinally; 
and little or no reinforcement may be necessary 
On the other hand, the prevention of injurious 
eracks in structures of the second class, anchored 
firmly at the ends or of indefinite length, re- 
quires special consideration for any approach to 
success It is, of course, hardly necessary to 
state that it is much easier to prevent cracks in 
a subway entirely surrounded by its earth cover 
than to accomplish the same results with struc 
tures wholly exposed to the elements. 

In dealing with the prob’em two features are 
pretty generally agreed to by most engineers to- 
day The first is that cracks cannot be pre- 
vented but may be so frequently distributed as 
to be invisible or at least very minute; and the 
second is the apparent absolute requirement for 
rods with mechanical bond. The use of deformed 
rods in reinforced-concrete beams for the com- 
mon case of flexure may be debated by engineers 
for some time to come, but bond must be de- 
veloped in longitudinal reinforcement to prevent 
injurious cracks, so that whatever cracking de- 
velops, either from shrinkage due to setting of 
the cement or from changes in temperature, may 
be as frequently distributed as possible It is, 
of course, obvious that the more frequent the 


Bench — 
Sept. ’S5 

Standard near Old City Hall.................... 30.208 
Hydrant Spindle, Central Sq.............. ee ae oe 


Bolt in Odd Fellows’ Hall Building............. 
East End Stone Step, No. 545 Mass. Ave........ 
Southwest cor, Step, No. 539 Mass. Ave... 
Stone Bound at Orne’s Corner................ 


Stone Bound cor. Main and Columbia Sts........ ...... 
Bolt im Blollor. BuUtiGing.. «a0 0ss50:00,050,0055 scares seers 


Buttress Entrance W. M. Church, Columbia St... 


Bolt in Boardman School, Windsor St........... ...... 
Bolt in Building cor. Main and Portland Sts.... ...... 
Stone Bound cor. Main and Portland Sts........ 21.488 


Hydrant Spindle cor. Main and Albany Sts...... 
Bolt in Ivers & Pond Factory.................5.5 


*Probably reset in the interval. 

































































ENGINEERING NEWS. Vol. 64. \ 
Ss STS SSP ssh lt Ss sinuses ets snes sereninnndtstesadesessneiteesem 
AND SETTLEMENT OF BENCH-MARKS IN CAMBRIDGE. 
‘Compiled from City Engineers’ Notebooks.) 
33 2 32s. > =m Te fre 39 
3% 5 a8. tet ae agp eeBh. SE 
Sor —_-aa ne ts a < xa ene a 
aS cne™ “a. hf Pe ae 
aa s oFas oe ao 00 a == 
Sa6 °aSh ne] a SOs hom @e27 ”. 
S54 e535 gas as ers orSs; $5. 
gra 3tae 52% s<2 Ae emPam ELK 4 
esescesee™. ' tebeus ere seeeee eeeeece ee eecece +. ea 
Cc. aa Ree” - See 26.033 22.547 wees 
NE eee Ca eee ne ee 21.765 25.870 drei 20.320 a 
(?) % 
19.198 21.971 eee = eden 9 atases Fee aie 4 
(?) 
Phowna- Ua Aawhee> | hades Mae eekes: TC oasbeus: . See ea 20.365 
att Idina o's cava, | il ekia® i ee oud Ree AA) teak 8 
chines 7! Cednae’ s 21.118 rey sesabe 20.382 a 
anveae? |! > eee eee 21.056 25.876 oie ees 
(?) 
21.113 19.119 21.831 20.570 Me as 22.550 i 
?) (?) qi 
21.043 19.053 21.788 20.502 20.843 ase 22.460 sane a 
Se a i. <a 20.847 25.800 ie Raaaes, a 
- (?) (2) (?) ‘sf 
051 143 183 .135 918 233 O87 —.062 re 
8 8 8 10 18 17 6 
cracks, the less the width of the resulting cracks that the concrete beam shrank very my 3 
with the same amount of shrinkage. same aS a wooden beam and that if wat: r 3 
experiments were made by Mr. F. B. applied to the beam-~it would expand o1 4 
Division Engineer Construction, again toward its original dimension. It is ( a 
Elevated Ry. Co., on concrete beams regretted that the approach of subway consi: q 
about ins. square cross-section tion prevented further experimental work g 3 
and 10 to 12 ft. long, both with and without re- these lines. The writer is informed, ho er, 3 
inforcement and free to move all cases, but that similar experiments have been mad ! og 
te Boston recently, rou i 7 
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FIG. 3. CROSS-SECTION OF CAMBRIDGE SUBWAY IN MAIN STREET, ue? tee ‘been placed 
CAMBRIDGE, MASS. : i ie ‘tecert ' 
(In filling, moist clay or wet sand; cover of 5 ft. to 7% ft.) ” . ae ; 
inforced concrete  dves a 
negative results as far as the value of act similar to wood with regard to moisture ' 
: : . ° 
longitudinal reinforcement was concerned. The the use of the usual waterproof covering t q 
experimental beams shrank as setting progressed, only unnecessary but assists in the forma! f 
responding roughly to changes temperature. cracks. (Still another more valid reason against 
in which the experiments were con- the use of the waterproofing cover is th ] 
however, was not much above freezing known fact that the heat generated by the é 
most of the time, thus retarding the process. As ment of the subway trains is prevent 
experiments progressed was suggested being dissipated into the surrounding ea: 
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non-conducting material used in its com- 
‘ae the plain concrete beams and one of 
reinforced-concrete beams had been firmly 
hored at each end in the above experiments, 
writer believes that the value of the longi- 
linal reinforcement would have been demon- 
rated beyond peradventure of doubt. 

Before any mathematical theory had been 
dertaken or any experiments made to demon- 
rate the amount of reinforcement necessary, 

ful examinations were made of several ex- 
-ting large and important reinforced-concrete 
tructures with a known per cent. of. steel re- 

rrcement admittedly placed to prevent or dis- 
te shrinkage or temperature cracks. These 
iminations resulted in the selection of the 
‘inal value of 0.2% of steel in each face of the 

ructure for walls 24 ins. thick and less, and a 

stant amount for thicker walls. A _ theory 

.< later devised by the Consulting Engineers, 
\jessrs, Worcester and Mills, and recently pub- 
shed in: the revised edition of Taylor and 

,ompson’s “Concrete Plain and Reinforced,” to 
rove that certain percentages of steel would dis- 
ribute eracks of given maximum not more nor 
ess than certain acceptable distances apart. 
Strangely enough, the theory established the 

validity of the previous assumption regarding 
the necessary amount of steel to prevent or dis- 
ribute the cracks. 

The effect of the progressive settlement of the 
territory in which the subway was built, on the 
subw ay structure itself, was carefully considered 
from several different standpoints. As has been 
mentioned, probable future profiles were pre- 
dicted and drawn from the observations made in 
past years and the effect on the subway drain- 
age system carefully considered. Studies were 
made looking to the use of very long piles with 
a view to holding up the subway from bed rock, 
but it has not been proven that the bed rock 
tself is not going down at this point. Assuming 
that the rock is immovable, the expediency of 
holding the subway at grade at the expense of 
all other structures seemed untenable. 

The result of all the studies with regard to 
providing for the effect of the settlement of the 
district on the subway structure, was to assume 
that the provision made for the prevention of 
shrinkage and temperature cracks would pro- 

ide for stresses and strains due to the settle- 
nent. 

Cracks in the structure due to the settlement 
can arise only from local differences in the set- 
tlement, a feature unobserved thus far and ap- 
parently not probable in the future. It is prob- 
able that the subway as designed and built will 
cccommodate itself to the sinking without any 

sible effect on the structure itself except 

nges in grade. 

I ay be of interest to note that somewhat 
extensive observations have been made on the 
few moderately high brick buildings in the terri- 
tory to discover if any were out of plumb, that 
is, leaning towards the center or maximum point 
of settlement, resulting in the determination of 
the fact that as many leaned half an inch (more 
or less) one way as others leaned in the other 
direction; or in other words, there was no devi- 
ation from the plumb line except such as might 
be expected from inaccuracies in masonry con- 
struction, which are, as is well known, generally 
very small. 

—— en 


(tHE VARYING WEIGHTS OF FREIGHT CARS, that 
s, the varying weight of any car at different periods of 
ts life, has been discussed at a meeting of the Associa- 
ion of Transportation and Car Accounting Officers, in 
ynnection with the necessity of periodically re-weighing 
irs and stencilling the weights in them. The following 
ures given by Mr. T. R. Kearney, of the Baltimore & 
o Ry., show the average decrease in weight of large 
of steel cars weighed on that road: 


Ave. decrease per car. 


but 





. . aon 
Period since 


ious weighing. cars, cars, 

Ibs. Ibs. 
1 SUR ee ae cas (aaa oiia 702 523 
2 POM ss cclivdoedete eas 1,052 592 
3 FORK. cis. casa ae 1,220 878 
Ree re 1,242 830 
5 years and over......... 1,459 959 


-——"————, 
Steel hopper Steel gondola 


Valuation of the Track of the Detroit 
Street Railway System. 


The recent report of Mr. E. T. Barcroft, M. Am 
Soc. C. E., on the valuation of the property of 
the Detroit United Ry. Co., which was abstracted 
in our issue of Aug. 25, goes into considerable 
detail as to the track construction. It presents 
194 estimates of cost for track of different types 
and in different locations. Two examples of these 
estimates are given in Table I. The special work, 
yard tracks, etc., are valued separately. 

The prices used in the track valuation are 
given in Table II. The steel ties are light 
shallow in some cases, and in others they 
simply bars (on edge) or angles. These 
latter serve rather as tie-rods than as ties, es- 
pecially as the rails are supported continuously 
by the concrete in which they are embedded to 
about the middle of the web. The concrete base 
is of various forms: in some cases it is a bed of 
uniform thickness; in others it 1s increased in 
depth more or less under the rails (or under both 
rails and ties), and in still others it consists of a 
separate stringer under each rail, with 
ties embedded in the stringers and stone 


and 
are 
two 


wooden 
filling 





under and between them. 

The track includes 21 types of rail sections, 
Which may be classified as follows: 
A. T. Rail; 6 sections, from 2%-in. 25-lb. to 45%-in 

AS ie teen en hole kaw ale ane ne.0.ene & 4.51 
B. T.-Girder Rails; 6-in. — 7-in. 70-lb. and 

ES Ca we yah ac a os bbrawewed Gaeeues . 11.50 
C. Tram-Girder Rail; 4%- in  66%4-Ib.., 6-in. 7S-lb 

Se ac diets dake ascend decent cas O86 





to 9-in. 9S-lb 


T7-Ib. t 
US-Ilb.) 143.92 


S5-Ib. and 9-in 


D. Grooved Girder Rail; 6-in. 
(with 117.92 miles of 7-in 
160.88 


We quote from the report as follews 


The tracks of the company, like all its other property, 
have been valued on an estimate of the cost of material 
and labor required to reproduce them to-day. The track 
has been divided into different classes of construction, 
classifying it by the types of rails, the methods of con 
struction and the different kinds of ties. There are 21 
types of rails in use, 95 forms of track construction and 
204 types of construction, including paving. 

The depreciation of the trackage has been determined 
by taking into consideration the following factors: the 
condition of the rails, the weight of the rails, the sub 
structure of ties, and the foundation and drainage 
Examination was made of the rails in place and careful 
attention was paid to the condition of the joints, ete 


The present scrap value of the rails has been deter 
mined by measurement. The flange required by the 
Detroit United Ry. is %-in. deep, and the wearing 


value of the rail is the amount remaining between this 
height and the additional height of the rail head. The 


TABLE I.—EXAMPLES OF VALUATION OF STREET 


RAILWAY TRACK CONSTRUCTION AT DETROIT, 
MICH. 
(A) 7-in. S86-lb. Grooved Girder Rails on Wood Ties and 


6-in. Concrete Base. 
977 cu. yds. earth and sand excavation.. $841.95 
977 cu. yds. earth removed from street.... 781.60 


1,024 cu. yds. concrete for track foundation. 4,608.00 


25 cu. yds. sand cushion for tamping, 
lining and surfacing ties............ 37.50 

1,760 W. oak ties, 6 x 8 ins., 7 ft., 10 per 
SORE SESS on cai wheccesal kbthececcéue 1,320.00 

135.143 tons rail, 30-ft. lengths, broken and 
I SI nh Sn ta ac cyte oe ten 5,405.72 
20% kegs spikes. 9/16 x 5% ims........... 83.50 

352 pairs 30-in. 8-hole Continuous joint 
ME teks uw awhss<ehendcceuandcaeess 1,631.52 
23 kegs joint bolts with nuts, 1 4% ins. 109.25 
SEINE ~ p dieenn Sires Cage dsiddeess Sank a4 1,400.00 
Total divte Sepestemel ia teneety Geena 
( Yontingencies ey ee per ee ee 1,571.90 
Total Cost pet: miles oi c kiic ices kes $17,2 290.94 
(B)—¥-in. 98-lb. Grooved Girder Rails on Wood Ties and 


8-in. Broken Stone Base. 








1,616 cu. yds. earth and sand excavation..... $565.60 
82 cu. yds. earth excav. for 4-in. drain... 28.70 
1,692 cu. yds. earth removed from street.... 1,353.60 
t 68 US eS SO eee 237.60 
68 cu. yds. crushed stone for covering tile. 132.60 
779 cu. yds. crushed stone for 8-in. track 
SOUMERINON: | cane ces vb Hd < Knees edu ia 1,519.05 
594 cu. yds. concrete for track foundation.. 2,673.00 
6 cu. yds. sand cushion for tamping, lin- 
ing and surfacing ties.. 9.00 
1,760 W. oak ties, 6 x 10 ins., 6 ft. 8 ‘ins. “jong 
WD PO WO che iacedscticnccceds tsi 2,076.80 
154 tons rail, 30-ft. length, square and sus- 
SE i 64 oh ba Mkad cokes ksi a che 6,160.00 
20% kegs spikes, 9/16 x 5% ins.............. 83.50 
352 tie rods, %-in. x 5 ft. 2 ins., 2 per rail 
UR UB Oo eee 88.00 
yi ey eee | Sy ae ene 1,400.00 
352 cast- welded PUNE nts contin tcatae debi 1,056.00 
BURN See ase ie’ enaeeckVaaen’ $17,383.45 
Quitineehen +6 si6iaiks Be Tekst 1,738.34 
Total cost) per mile. ... 2... cscccces $19,121.79 


TABLE II.—PRICES USED IN 
THE TRACKS OF THE 
WAYS. 


THE 
DETROIT 


VALUATION OF 
STREET RAII 


Per cu. yd 









Excavation, earth and sand $0.35 
Earth and sand trench work 0.00 
For drain tile ‘ OSS 

Haul, earth and sand.. d 0.80 

Grading, earth and sand on street O25 

Track foundation, earth filling 0.22 
Gravel a LS 
Crushed stone : ais 1. 
Concrete . 4.) 

Sand cushion 1m 

Ties (each) 
White oak, § x 8 ins., 7 ft $0.75 
White oak, 5 x 11 ins., 9 f 1.44 
White oak, 6 x 10 ins., 6 ft. 8 ins Lis 
Cedar and pine, 6 8 ins., 8 ft.. uns 
Cedar and pine, 6 8S ins., 6 ft. 10 ins 0.60 
Angie iron, % x 2% ins., 6 ft.. Lut 
Channel iron, 7 se es : 2.52 
Bar iron, % 1% ins., 6 ft 0.42 
ae 0.22 

Drain, soit. tile, per lin. ft.. U.04, 

Rails, per ton, T ; $31.75 and 33.75 
Grooved girder, plain girder and tram head 40.00 

Spikes, per keg . etrae-# £0} 
Bolts and nuts, per keg $75 
Tie rods, each, %-in. diam., 5 ft. 2 ins 2) 
Flat, % ie ins.. ‘ sa OF 
Rail joints, per pair, 4-hoce« plice pl =v 

aiken ahaa ase ine haat elt se 22% ) 7 
Four-hole splice pis., 24 ins., 37% cts.; 27 . OS 
Four-hole splice pls., 44 ins....... . 1.34 
Six-bolt splice pls., 26 ins, 65 ; 28 ins L.O7 
Six-bolt splice pls., 36 ins ae Sibby 
10-hole., 36 ins... oxy cts. and iM 
12-hole, 32 ins...... ‘ — ‘ 1.31 
Continuous, 4-hole, 20 ins $1.38 to L.daty 
Continuous, 4-hole, 24 ins 1.71 
Continuous, 4-hole, ins 2.58% 
Continuous, 6-hole, in 2.53% 
Continuous, S-hole, 22 ins., $4.08 0 ines 4.65 
American . min at e a 250 
Cast-weld (each) hoo 


greater part of the rail has a theoretical wearing life 
when new, of %-in., providing its usefulnesa is no 
earlier destroyed 

rhe company has no records of its track constructio 


or replacement work, and it was impossible to get in 
formation con 
pavement without an 
and effort. 
ishion by 
pany’s trackmen. 


The various types of rails in use are 


erning existing conditions beneath the 


unwarrantable amount of labor | 


This was finally accomplished after a 


consultation and investigation with the com 
explained by the 
consolidation of 
have tried 


track constru 


fact that the present ompany is a 
which 


scheme of 


numerous other 
almost every 
on The 


poor types of 


companies, seem to 


known possible 
types of rails generally used are 
girder Most of these 
generally in a run-down condition 
rails at 
beyoud the 


exceptionally 


grooved were laid 
n 1895-1896 and are 
Considered 


from a commercial 


practically 


standpoint, the 
the joints are 
bility of repair for modern 
for the future increased traffic 
onsideration the 


destroyed possi 


up-to-date purposes and 


There also enters into 


element of safety and the guarding 
which are of 
of rail. 
states that it has 


could define 


igainst derailments, 
vecurrence on this old type 
The company 


more or less frequent 


never kept a record 


of the costs so that it when it was profitable 


to cease repairing track and replace it with new It 
past experiences therefore are rendered valueless. Grea 
efforts are in evidence to save old track, when it would 


appear that economy should dictate 
adequate and up-to-date type of rail, 
ent traek conditions, but for 
The company is now doing 
on this old rail. 


replacing with au 
not only for pres 
future operating economy 
considerable cast-welding 
A considerable portion of the existing track has metal 
ties. These are absolutely worthless when the rail has 
to be replaced, because the old rail is 9 ins. high and 


the new one 7 ins, and the base is a different width 


making it impossible to fasten the new rail to these 
old ties 
In determining the value of special work, each lay 


out has been estimated upon the 
work: ties, joints, ballast, 
stallation All the items 
purchased directly by the 
simplified the 


costs required for this 
excavation and labor for in 
entering into the track are 
company, and it would hay 
work of the appraisal if the company had 


been willing to exhibit its vouchers But this it re 
fused to do, though such records are public property in 
New York, Massachusetts and Wisconsin. Each piece 


of special work is purchased as a layout complete. As 
access to vouchers was denied, prices of similar layouts 
in other cities were considered in reaching conclusions 
of prices placed upon this work in Detroit. 


It was impossible to obtain from the company any 
record giving the life of track, special work, frogs or 
switches. Ties in tracks, regardless of the formation 


of the substructure or whether they are laid in con- 
crete or otherwise, have a certain average life. Possibly 
the life of some of could be extended by 
treatment. It would seem wise to replace pract leally all 
of the grooved rail construction as rapidly a3 possible, 
with the same amount of money now being spent in 
attempting to save this old worn-out track. This would 
be advisable because the type of cars running on most 


these ties 
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sf it should be (and probably soon will be) replaced 
with heavier and more modern types. 

The company requested that $12,000 be added for rail 
inspection at the mills. No inspections of rails have 
ever been made, although contemplated in the future, 
and consequently the item has not been included, 

The track department is not in charge of a civil en- 
gineer and it is apparent that proper engineering judg- 
ment is lacking. A more thorough study and under- 
standing of the situation, with careful supervision by 
properly trained engineers, would dictate a radical dif- 
ference in the methods now employed, and better results 
could be obtained. As so much money is being spent 
in this departmént, it would seem prudent to have 
given more consideration to the engineering elements. 





Supplementing the brief history of this valuation, 
which was appended to our previous article, it may be 
sald that it seems doubtful whether this valuation will 
be of much practical use (quite apart from any question 
as to its accuracy). In the first place it lacks authority 
or legal standing, the committee under whose direction 
it was made (and which is now discharged) not” being 
empowered to represent the city and not being recog- 
nized officially by the company. In the second place, 
instead of cooperation between the parties concerned 
there was a general antagonism between the city au- 
thorities, the company, the committee and the apprais- 
ing engineer. No two of them agreed. The report it- 
self is strongly partisan, and attacks the company’s 
figures, records and methods. On the other hand, the 
company's representatives make similar attacks upon 
the Barcroft appraisal. As to the accuracy or merits 
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UNITED STATES RECLAMATION SERVICE 


Cost-Keeping in the U. S. Reclamation 
Service. 


By D. W. MURPHY,* M. Am. Soc. C. E. 


The cost data collected and compiled by the 
Reclamation Service are naturally divided into 
two classes, which may be designated as costs 
to contractors and costs to the United States 
when work is done by force account. In the 
latter case all equipment is owned or controlled 
by and all supplies, materials and labor paid 
for directly by the United States. The methods 
employed for collecting the cost data on the two 
classes of work are essentially the same, only 
slight modifications being made to suit the dif- 
ferent organizations which are employed. The 
results obtained differ principally in degree of 
accuracy. The results on contractor’s costs are 
subject to more or less error due to certain 
charges which timekeepers and others engaged in 
collecting data are in some cases unable to ob- 
tain. The accuracy with which it is possible to 
obtain contractor’s costs depends to a large ex- 
tent upon the willingness of the contractor to co- 
operate in the work and furnish figures relative 
to cost of equipment, executive and other charges, 





vail on the various projects under con 
In this connection consideration has }. 

to the opinion frequently expressed 
sions of the subject that cost data are 
value except to the person who collec 
and it is believed that in some cases t 
good reasons for such conclusion. It mus 
mitted that mere cost figures are of lit: 
without information relative to orga: 
methods employed, location, labor, clima 
other conditions which tend to influence ; 
of the work. The value of the data 
pends in a large degree upon the exper 
work of a similar character of the person 
the data and upon the ability gained 
such experience to judge of the effects of ¢} 
conditions upon costs. When condition: 
rounding the work are fully described it 
lieved that cost figures can be used to ady: 
by other engineers in the preparation o! 
mates and the prosecution of other similar 
In the Reclamation Service, where large an 
of the same or similar kinds of work are 
carried on in different sections of the cou 
such for example as the construction of 
and embankments and the building of co: 
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GENERAL CLASSIFICATION SHEET 
















FIG. 1. GENERAL CLASSIFICATION BOOK FOR COST DATA, U. S. RECLAMATION SERVICE. 


of this appraisal we can express no opinion, and in 
view of the situation it does not seem worth while to 
give more attention to the matter. It may be necessary 
to have an appraisal made by a board of engineers 
representing or recognized by both the city and the 
company, and whose first business will be to arrive at 
a definite basis of the valuation. It may be said, how- 
ever, that the present report is far from being a good 
example of an engineering report upon an important 
subject. It shows indications of hasty preparation, and 
presents its information in a style that does not assist 
in making it easy to understand, while many of the 
statements are obscure and ambiguous. Of course, this 
does not necessarily impiy that the report is inac- 
curate, but it certainly weakens its value. 

In this connection, it may be noted that a valuation 
of the railway and other corporate property in Michigan 
(but not including street railways) was made in 1900 by 
a state board. The work was in charge of Prof. M. E. 
Cooley, M. Am. Soc. C. E., of the University of Michi- 
gan, and the methods were described very fully in our 
issue of Dec. 20, 1900. It appears that the railways 
then (like the Detroit street railway in the present 
ease) declined to allow full access to their books and 
records, but they cooperated in the work and furnished 
the information desired, recognizing the authority and 
legal standing of the body making the appraisal. 


eee ee 


THE SOUTH METROPOLITAN GAS CO., which sup- 
plies with gas a darge district in the southern part of 
London, had the selling price of its gas fixed in 1900 by 
Parliamentary enactment at 3s. 1d. (75 cts.) per 1,000 
cu. ft., with the privilege of paying annual dividends 
not exceeding 4% on its capital. For each penny (2 cts.) 
which the company should reduce the selling price of 
gas, it was privileged to add 2s. 8d. to the annual divi- 
dend on each £100 of its capital. This is equivalent to 
adding about 1/7 of 1% to its dividend for each penny 
reduction in the price of gas. The company is now 
selling gas at 11d. below the legal rate or a net price 
of 38 cts. per 1,000 cu. ft. and has increased its divi- 
dends correspondingly so that its stock now pays nearly 
54%. Over one-third of the company’s sales are in the 
poor districts of South London, where the gas is sold 
through slot meters. The quantity of gas sold per ton 
of coal delivered to the retorts was last year over 11,500 
cu, ft 


(Standard size of page, 8 x 10% ins.) 


which the timekeepers and engineers cannot 
otherwise obtain. 

When work is carried on by force account with 
an organization reporting directly to the engi- 
neer it is possible to check cost results against 
the actual expenditures charged to any feature 
of the work and in this manner guard against 
errors. This assumes in addition to cost keep- 
ing records a carefully kept system of accounts 
by means of which expenditures on each feature 
are separately shown. Cost keeping in con- 
nection with such a system of accounting re- 
solves itself practically into a distribution of the 
total charges against a feature to the various 
items included in such feature. 

The principal purpose of collecting cost data 
is to enable the engineers to determine the most 
economical methods for the operation of ma- 
chinery and the handling of forces for the pro- 
secution of work under construction and to facil- 
itate intelligent analysis and estimates of work 
to be undertaken. Where work is being done 
by contract, cost data are relied upon to furnish 
information to the engineer relative to the con- 
tractor’s ability to complete his contract, in ad- 
dition to supplying unit costs to be used in 
making estimates and in determining the rea- 
sonableness of bids for similar work. In addi- 
tion to the above reasons for the collection of 
cost data, which it is believed are more than 
sufficient to justify the expenditures involved, 
such data are regarded as having a further value 
to the Service through the information it fur- 
nishes to the engineers relative to the cost of 
work under the different conditions which pre- 


*Engineer in Charge Washington Office ee 
U. 8S. Reclamation Service, Washington, 


and other structures, conditions are exceptiona 
favorable for making use of such figures. 


Subdivision of Costs. 

In order to obtain uniformity in accounting 
and cost keeping the cost of an item or feature 
of the work is subdivided under the following 
general headings: (1) interest on investment; 
(2) preparatory expense; (3) plant depreciation; 
(4) executive; (5) labor; (6) materials; (7) sup 
plies. The charges which are classed under each 
of these subdivisions are as follows: 


(1) INTEREST ON INVESTMENT. — All 
charges for insurance, and bond premium and 
interest on the cash capital required. 


(2) PREPARATORY EXPENSE.—AIl charces 
for the cost of roads, drainage of camps, ‘e- 
livery and installation of plant and other «* 
penses involved before actual construction work 
begins. 


(3) PLANT DEPRECIATION.—AII charges 
repairs and depreciation of tools, machine: 
buildings and use thereof. 

(4) EXECUTIVE.—AIli charges for super’ 
tendents, foremen, timekeepers, engineers, 1 
men, clerks, watchmen and other general ad: 
istrative expenses. - 

(5) LABOR.—AIl charges for hire of teams 4 
for skilled and common labor not included 
“Executive.” 

(6) MATERIALS.— All charges, includ 
freight, for expendable property furnished 
the contractor and entering into construct 
and remaining a part thereof. 

(7) SUPPLIES.—AIl charges, including fre 
for expendable property used in constru. 
work and wholly consumed therein; fuel, 
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UNITED STATES RECLAMATION SERVICE No. 


. Project, 


Contract No. Contractor 







Specifications No. Schedule No. 


. 
Original estimate 


Quantity 









Plant, interest and preparatory 
expense . 


Average force employed during the month 





——__———— 
By the United States 


By the contractor 





Work begun Per cent of work done 


Per cent of time elap 





Time for completion __ 


Approved : Correct as to U. S. cost: 


Engineer 


| Men | Horses and mules 


Bookkeeper 


Month of 191 


Date of contract 
Contractor's total 


Karnuss 


Correct as to contractor's cost: 


Cost keeper 





FIG. 2. MONTHLY COST AND PROGRESS REPORT. 
(Standard size, 8 x 10% ins.) 


plosives, lubricants and freight thereon; illumi- 
nation, repairs, etc. 

For most classes of work, such for example as 
onereting, rockwork, etc., this classification is 
carried still further in order to provide for an 
analysis of the costs of the various items. For 
example, the cost of materials under concrete 
would show separately the costs of cement, sand, 
and gravel or broken stone. 

Upon the commencement of a piece of work a 
classification schedule is prepared of the various 
items of work. In the case of contract work the 
items taken are those upon which unit prices 
are fixed in the contract schedule. For force ac- 
count work the features are similarly divided 
into items upon which it is possible to determine 
unit costs. 

A number system of classification is used, each 

em of the schedule and each subdivision under 

it item being assigned an account number. 


I xample, under concrete work the following 
numbers might be used: 

Concrete: 

HO). Interest. 


51. Preparatory. 

52. Plant depreciation. 

53. Superintendents and foremen. 
54. Labor, building forms. 

53. Labor, mixing concrete. 

56. Labor, — concrete. 

57. Labor, finishing concrete. 

58. Materials, cement. 

59. Materials, sand. 

60. Materials, gravel or broken stone. 
61. Supplies, fuel. 

62. Supplies, lumber for forms, 
63. Supplies, oil, waste, etc. 


Timekeepers. 


The timekeeper whose duty it is to collect the 
cost data is required to visit all construction work 
one or more times each day and record the num- 
ber of men and teams employed, rates of pay, 
equipment, material and supplies used. These 
lata ‘are collected and recorded in the field by 

eans of the time and material distribution sys- 

m. In the time book several pages are devoted 

» the record of each item and entries are made 

der appropriate heads to facilitate the dis- 
bution to the proper accounts of executive, 
or, and U. S. engineering charges. In the 

‘terial book charges are made against each 
m under the headings of plant depreciation, 
‘terials and supplies furnished either by the 


contractor or the United States. This is further 
supplemented by descriptions of the work being 
done, machinery used, labor and weather condi- 
tions, location, proximity to railroad or other 
transportation facilities, and other matters which 
tend to influence the rate of progress or cost of 
the work. Rates of pay, for men and teams, ex- 
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pense of equipment and cost of materials and 
supplies used in contract work can 
obtained from the contractor, and when not so 
furnished have to be assumed at market rates 
In the case of stock owned by the contractor the 
ordinary practice is to charge it at prevailing 
market prices. Certain charges, such as interest, 
preparatory expenses, and depreciation on ma- 
chinery, other than cost of repairs, are not 
entered daily but carried forward until the com 
pletion of the work when they are distributed to 
the various items. 


usually be 


Book. 

For convenience in assembling the data collected 
a classification book, form 7-580 (Fig. 1), is pro- 
vided in which the timekeeper enters at the close 
of each day the results of that day 
time and material book. 
is provided with ten numbered from 
0 to 9 consecutively. The last figure of the a 
count number under which the charge is made 
is represented by the number of the column while 
the first figure of this number is entered as the 
folio number at the top of the page. Column 4 
under folio No. 5 would be number 4, in 
would be entered all charges for labor on con- 
crete forms in the example heretofore given 
Each item of cost is entered in its proper column 
so as to show the particular piece of work to 
which it is charged and on the proper line repre- 
senting the date when 
Space at the foot of each 
such items as freight, interest ind 
charges, to be added at the end of the 
on completion of the work as the 
becomes available. 


Classification 


from his 
The classification book 


columns, 


which 


such charge is made 
column is provided for 

similar 
month or 


information 


Monthly Cost and Progress Report. 


At the end of each month a report on form 
7-530 (Fig. 2) for each principal construction 
contract is forwarded by the project offic: 


through the Supervising Engineer to the Wash 
ington office. This report is made up principally 
from the following sources: (1) the engineer's 
estimate of the quantity of work done; (2) the 
eontractor’s costs for each item as shown by the 
classification book; (3) the contractor's earnings 
at the unit prices for the various items; (4) the 
costs of engineering and materials furnished by 
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Project. 
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TOTAL TO DATE 


Unit Cost Amovat 





Additional remarks may be written on the back hereof 





FIG. 3. PROJECT MONTHLY COST REPORTS. 
(Standard size, 8 x 10% ins.) 
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United States. In addition to the principal 
data relative to costs and quantity of work done, 
the report shows the bid of the. contractor, aver- 
age force employed, profits to date, per cent. of 
work done, time elapsed, etc. 

Instructions for the preparation of this report, 
which are printed on the reverse side of the 
form, are as follows: 





A report on this form (7-530) should be transmitted to 
the Director's office for each formal or informal con- 
struction contract at the close of each month. 

It is desired to know the amount of work accom- 
plished during the month and to date and the cost to 
the contractor and the United States, also the per cent. 
of progress made and time elapsed. Additional essential 
data should be reported above under ‘‘Remarks.’’ 

The entire schedule of the contract should be written 
out each month, thus showing the amount and character 
of the work remaining to be done. 

The estimated cost of plant, interest and preparatory 
expense should be entered each month in the column for 
contractor's total cost until it can be apportioned to the 
various items of the contract upon their completion. If 
at any time a part only of these expenses may be so 
apportioned this may be done and the remainder left for 
later apportionment. 

The ‘‘Total U. S. cost’’ should agree with the ‘Total 
to date’ of the same feature or contract account as re- 
ported on form 7-602, Project Monthly Cost Report. 

It is important that all of the information called for 
be furnished in the appropriate places each month for 
the information of the Director. 

This report should be checked as to its correctness and 
signed by representatives of both the engineering and 
accounting divisions. 


Project Monthly Cost Reports. 

Reports on form 7-602 (Fig. 3) are also for- 
warded to the Washington office-for each active 
feature on the cost ledger. This report is pre- 
pared from the project accounts and shows the 
total amount of expenditures, on each feature, 
distributed to the various items. It furnishes the 
basis for the preparation of cost statements for 
work done by force account. The character of 
this report and an outline of the information it 
contains is shown by the instructions printed on 
the back of the form as follows 


This report should be made out at the end of the 
month, after the books have been closed, and sent to the 
office of the Director not later than the 15th of the 
month following. 

ACTIVE FEATURES.—One report should cover every 
live or active Cost Ledger feature. 

Fill in the account number, classification, amount 
under “This month’’ and under ‘‘Total to date.’”’ Total 
the columns showing costs for the current month and 
to date, and fill in the blanks at the bottom of the 
report. 

When the report covers operations the results of which 
are measurable in uniform units, as excavation, embank- 
ment, paving, laying concrete, masonry, boring tunnel, 
manufacture of cement, etc., fill in unit-cost columns, 
otherwise these columns may be disregarded. If de- 
tailed reports of unit costs, other than on this form are 
prepared and submitted to the office of the Director for 
this feature, write in the column for unit costs: ‘‘See 
separate report of unit costs herewith.”’ 

INACTIVE FEATURES.—AlIl] features that receive no 
charges during the current month should be listed on 
this form, with amount in ‘‘Total to date’’ column filled 
in, using one line for a feature, so that the total of 
these reports for any month can be verified by the 
debits to Cost Ledger reported in the balance sheet, both 
as to current month's business and total to date. Do 
not report inactive features by account numbers, but by 
totals only. 

COMPLETED FEATURES.-—-When any feature is 100 
per cent. complete unit costs should be reported in de- 
tall, if the product can be measured in units. 


en 


DEPARTMENT OF THE INTERIOR 
UNITED STATES RECLAMATION SERVICE 


Contractor's cost 


Deductions 


Net cost as per Form 7-602 to 
19 
Specifications No Contr. No Contractor 
Location: Distance from R. R.. ete 
Description 
Contractor's plant 
Conditions 
Average force: Contractor men horses; United States 
Wages per day: Foreman, § carpenters, § masons, § 
cranesmen, § drilimen, $ laborers, $ 


| Cost to United States: Hagineering, § ; cement, $ 





FIG. 5. FEATURE AND CONTRACT FINAL COST ANALYSIS. 
(Standard size, 8 x 10% ins.) 
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DEPARTMENT OF THE INTERIOR 
UNITED STATES RECLAMATION SERVICE 








Contract No. Contracto < 
Specifications No. . Project Date of eontract. 
Final cost analysis of Item No. Quantity 
' 
- _ 
| Loe 8 
| 1 / Interest on investment per annum on $, for m 
; 
| 
2 Preparatory expense 
3 Plant depreciation . . % of total plant cost of $ 
4 j Buecttive ...... 
3 
| 5 § \Labor 
6 Materials | | 
| 
7 Supplies | 
8 Total contractor’s cost Bc |__| 
9 / Total contract earnings | 
| } } 
lu U. S. general expense | | 
3 | 
ll 5 |U. S. engineering | | 
- ’ | | 
12 |= \U. S. materials | 
| 5 / / 
13 U.S miscellaneous | 
ie 
14 Total U.S. cost j oe 1 eed] a8 per Form 7-602 to id 
15 Total actual cost a lca 
} } | Estimated quantity | 
Work begun 19 Work completed 19 
| Approved Correct as to total U. S. cost: Correct as to contractor's cost : 


Engineer Bookkeeper Cost keeper 


(owaa) 





Upon the completion of a contract final cost 
reports thereon are prepared on forms 7-548 and 
7-548a (Figs. 
Washington office. 


item cost 


the contract; the information given thereon is 





FIG. 4. FINAL ITEM COST ANALYSIS. 
(Standard size, 8 x 10% ins.) 


Final Cost Reports. shown by the various headings on the blank 


The distribution of total contractor’s cost 


4 and 5) and forwarded to the 
A report on form 7-548, final 
analysis, is prepared for each item of 


outlined. 


tions on the back of the form as follows: 





and unit price paid the contractor, based on the an 
of work done. 

10. U. S. GENERAL EXPENSE.—All charges for 
cost of administration not included in engineering, 
as proportion of expenses of general offices and 
quarters office. 

11. U. §& ENGINEERING.—AIl charges for co 
supervision and inspection by the United States 
date of beginning construction. 

12. U. 8S. MATERIALS.—AIl charges for mat: 
furnished by the United States. 

13. U. S. MISCELLANEOUS.--All charges of a 


which can not be classified as engineering or adm 
trative expense. 


and 13. 

15. TOTAL ACTUAL COST.—The sum of 8, 1 
12 and 13. 

16. ESTIMATED COST.—The estimated total and 


tisement and construction of the work. 

This report should be checked and signed by : 
sentatives of both the engineering and accounting 
isions, and the sum of the various total costs 
items of.a given contract together with any extra 
involved should agree with the amounts shown 
final report for the same contract on form 7-530 


Work begun ae Finished 19 
The report on form 7-548a, feature and con! 
final cost analysis, is made to cover an e! 
contract or a principal feature of a con't 
such as would be represented by a se} 
se schedule. It is prepared from the inforn 


hoist engineers, $ 
teams with drivers, § 


; other material, § 


steain shovel engineers, § contained in the various reports on form 7 
and is practically a summary of these item: 
a contract or large feature of a contract. 

the purpose of this report to bring together 
concise form all cost data relating to a parti 


é 


5 general expense, $ 





9. TOTAL CONTRACT EARNINGS.—The total amo 


cellaneous nature chargeable to this item of contr 


14. TOTAL U. S. COST.—The sum of 9, 10, 1), 


costs submitted by the board recommending the aid) 


in 
cluded under headings 1 to 7 is made in accor 
ance with the general subdivisions heretofor 
The other data, provided for unde! 
items 9 to 16, are defined in the printed instru 


| 


1 














September 8, 1910. 


a 


feature of contract work. The cost of making 
preliminary surveys and other expenses prior to 
the beginning of construction work is entered 
inder “Preliminary expense.” U. S. Engineer- 
and general expense are included in the va- 


-_ ” 
rious items under “United States cost” and 
“Actual cost.” Descriptions of the work and 


conditions affecting it are entered in the blanks 
provided; the reverse side of the form also pro- 
vides space for additional remarks relative to 
the work. 

This report is required to be certified by the 
ost keeper as to the correctness of contractor's 
. by the bookkeeper as to the correctness 
¢ U. S. costs and to be approved by the engineer 


in charge. 


osts 


Cost Data Cards. 
For the convenience of the engineers of the 
ervice, the final cost reports on form 7-548a for 
ontract work and the summaries prepared from 
form 7-602 for force-account work, are edited 
yn the Washington office and typewritten in uni- 


form style on sheets 8 x 10% ins. These sheets 


EMBANKMENT " 


Kind of work 


141,917. 
63,035 


161,259. 
89,152. 












sbanement : 
Earth & Gravel 
Gravel facing 


Cutoff trench Cl. 4,709 
. * Cl. 2 6,373 
004 


. 


e *ci. 3 








Conerete 4,053 
Steel (reinforces 1,789 
* (structural 1,169 





Extra work & mat. 


"7 


cluded in this contract. 
Metnogs8-« 


Woges.-Steam shovel engr. $150.00; craneman 
$2.70 per day; grader men@@2.70 per day. 
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f gum used varies from about 26 to 52%, and that it is 
Imost universally of inferior quality 


ould any claim for high-grade rubber have been jus 


In only two cases 


tified and these did not fully meet the minimum stand- 


a 


Vv 


rd considered essential for this important class of ser- 
ice. Compounds which may contain pure gum even of 


high grade are often admixed with reclaimed rubber or 


Ss 


hoddy and mineral oils, and low-grade gums are com- 


monly employed, 


tests of the rubber linings, 


The following summary of the results of the physical 
when compared with the 


minimum standard given just preceding the tables, will 
serve to indicate the general quality of the linings used 


1 
t 


averages for individual hose from 


n the hose tested. The general averages given in the 
ables are obtained from over 530) test samples and the 
four sampler, the 


samples being cut longitudinally from the tubes in all 


« 


‘ases. 


STANDARD FOR PHYSICAL TESTS OF RUBBER 
LINING. 
(a) Breaking strength to be not less than SW Ibs 


per sq. in. 







a 


D e FI n: hn 
. branch R.R. built to site after co 
Descrivtion--Earth and gravel embankment 7,350 ft.long; 20 ft. wide on top; 44 ft. max. height; 3:1 
Slope water side; 14:1 other side. Gravel and earth body and gravel faces, There are 

3 cutoff trenches extending the length of embankment and a large drainage trench at 
lower toe, Outlet works consist of a conor.conduit with 3-6' dia,openings, a concrete 

gate tower and a steel bridge and ca:.,py at tower. The 5x6 C.I, gates are not in- 


Barth was excavated by graders from borrow pits at each side of and extending the 
entire length of fill, and from t#o berrow pits by steam shovels located at one end 
of dam. Hauling was done by wagons for graders and by caré for steam shovels, 

115.00; fireman, $100.00 per mo. Common labor $226 to 


(b) Length at breaking point to be not less than 4% 
imes the initial length 
(c) When stretched to 4% times its original length and 


held in that position for ten minutes, ten minutes after 




































started to break at 400 Ibs. and were 


erally in this ply at 450 Ibs., and, to some 








TESTS OF FULL LENGTH SECT 





In only two cases did the hose show any signs of weak 
ness in the cotton fabr or extraordinary increase in 
diameters at a pressure of 4%) Ibs. per sq. in In one 
of these the hose burst at 410 Ibs. and 51 and 27 filler 
trands were found ruptured in the inner and outer plies, 


respectively, none of the warp strands being broken 





In the other case, the warp strands in the inner ply 
broken quite gen 


extent, in 


the outer ply In this case the fille s were apparently 
uninjured 


ELONGATION AT 300 LBS 


PRESSURE 





Ins 
Average elongation of all hose tested 48 86 
Maximum elongation of any hose tested 66.62 
Minimum elongation of any hose tested 21.87 


Note.—The samples ted were not exactly 50 ft. in 











length, but did not vary from this dim 1 to any 
considerable extent 
TWIST AT 300 LBS. PRESSURE 
rurns 
Average amount of twist for all hose tested S4 
Maximum amount of twist for any hose ted Loo 
Minimum amount of twist for y hose tes ” 
Note.—In two cases no tendency to twist was noted 





Of the others, about one-half twisted in a direction tend 
ing to tighten and about one-half 
to loosen the < l 
for the entire length of the hose 


a direction ter 


ve! 1 
ven in 








ouplings rhe rest 





MINIDOKA WINIDOKA PROJECT 














PROJECT SPILLWAY 3509 _aemenen = 
: ote — a a TR 
United States _ Kind of work | Unit init _| Total , Remarks 
1.Cutting notches in concrete Piers ,350626 | Work gone by 8 2¢ a ount.. : 
==. 2.Steel rein. and tie bars | los. beg ur Sept.27 °00; fins ened De “ 
$.Drilling 2*holes in conc. (30") 1.ft. Location,-Diste 6 mi.from R.R.tow 
67,742.60 022 4.Conc.1:2$:5 mix. | cys f Minidoka, Idaho- 
92,856.00 +256 5. Forms for conc.(32 M ft.) Description.-Work consists of erect- 
5,126.95 e165 4g, Track, staging, etc. (*) | ing 542 cono-piers on present spiii 
6,887.00 | .316/ +309 Railing both eidese 60,000 1bs “ 2.400 | 1.76 way shich i8 over 2400 ft.long and 
609.80 | .374] .57 Belk.s* (22N ft.) ] Left.) 2, le was built under contract Ho. 17 11 
Plashboards, 3* x 6" M ft.| 29,000 |40.20 1905 and 1906. Piers are 8 ft. 
8,965.00 7.64 Camp charge, lighting, etc. high, Sd ft.wice at pase, @ ft.at 
1,490.40 8 ~ TAND oe ’ I top and 18° thick and spaced 7? ft.«« 
429.00 +04 Piers are keyed into old work and anchored by means of the F* vertical reinforeing rode whic? 







240.65 













larity of which the epi 


for the supply teams. 
and moved forward thé 





Wages arpenters 3.20, laborers 








extend 30° into the crest of old spiliway. The rods are upset 
piers a 4-ft. walk with steel railing extende the entire length of the spilieay and serves a6 


along the downetream side of ‘t! 
Spillway during conetruction. Ling for_ reinforcement wae done by hand and the 2" holes 
30” long were enlarged to 2$* = 6° .6 t 

into these holes caused them to break instead of pullin, 





Water raised 5 ft.ny flas! 








the lower end. tor f the 









an operati latform. 
_~_—— Mathode- Cofiapsible wooden forms were used for piers - 12 to 15 piere being constructed each day « 
> 45 forms being in usc continuo@ly. Gravel ens nauled anc screened t ntra anc cost 
netr. dega $2.14 per cy. Mixer wae 1/3 yc. “Chicago” mounted with gae engine on trucks and wan move 


e spillway. Water was within two feet of the crest of 


sf the 2° upset bare grouted 
of concrete. 





at lower end. At 





Condi tions.-Work had to be done on downstream aide of spillway, on the rough inva ridge (the irregu 


t 


lieay follows) ard @ road had to be built over the entire 246 ft. 


Ae tre old spillway was 2 to iS ft.high, scaffolding had to be use 
entire distance. 

SO men, 15 being carpenters. 

«25, team and 


driver 4.50 per day. 


oards acre-feet aiditional storage at 47. 








Averag --Contractor's force, 55 men and 37 teams. a aae ee! 
pyaretS Lee mele leMat. that can be plowed by @ 6<horse team. eres ay Ta) r Gs) 
Cl, 2-Indurated material that can be plowed by a 10-horse team, a EVDO Toe oe LUIS 028 [oes “SBE. ET... P 1,840-42T. of 
Cl. S-Indurated mater ial requiring blasting first. | Material SL aatnseuuas eed gticDi tence Gq IREeMEl aces 997.41] we 
Engineering--Cost to the United States, $10,505. Cement (1012 bbls.) cost to the U.S., 83,352.00, | Supplies 122.13]. t cose : 
Yote-- es represent construction costs only; preliminary surveys lane, eto. mot included. Tools &equip : 147.18). i 6.45] ....-] « j 
Construction engincering and superintendence inoluded in United Beates and actual costs. t FOTALS. __ 230-26 | 6-87] 2, 000. 3,326.71) [ 2, 555.51[2.6 i 7 | 
Note.-Piguree represent construct Tainary surveys, plane, etc. not i 


Fig. 6. Contract Work. 


FIGS. 6 AND 7. COST CARDS, U. S. RECLAMATION 


photolithography, with 
reduction of about one-half and printed on 
ards 4% x 6% ins. (Figs. 6 and 7). For con- 
nience in indexing the cards, the name of the 
feature and the project to which it belongs are 
placed at the top of the card. Below the cost 
figures are given descriptive data necessary to an 
nderstanding of the work and the methods and 
onditions under which it was accomplished 


re then reproduced by 





Fire Hose Tests at the Underwriters’ Labor- 
atories, Chicago, Ill.* 
By WM. H. MERRILL. 


A owing some of the work we [Underwriters’ Labo- 

ories} are doing, I will place on record with you our 
onclusions reached as a result of tests of sample lengths 
f new cotton rubber-lined public department fire hose 
ent in from lots recently delivered to a number of de- 
partments in different sections of the country. The tests 
were made under specifications referred to aS a ‘‘Minimum 
Standard” by the manufacturers engaged in this indus- 
try We are prepared to admit that a higher standard 
for this material should be set. 

The results of extended tests and examinations of 16 
different brands of fire hose received from fire depart- 
nents in the far West, the central West and the East, 
show important deficiencies in all, and clearly indicate 
that, almost without exception, these are of such in- 
erior quality that they should not be accepted for use 
n a public fire department. While the brands investi- 
gated are by no means equally poor in quality, there is 
hardly a feature relating to the materials employed or 
the details of manufacture which does not merit criti- 

sm with more or less frequency, considering the tests 
s a whole. 

Rubber Lining. 

The most important defect and the one most commonly 
resent relates to the quality of the rubber linings em- 

oyed. Extended analysis shows that the percentage 


*From a paper on “The Objects of Tests and Inves- 
gations at Underwriters’ Laboratories,” an address de- 
vered at the annual convention of the International 
— of Fire Engineers, Syracuse, N. Y., August, 
J10. 





release the length not to be in excess of 2% ins. where 


the original length between marks is 2 in 


SUMMARY OF PHYSICAL TESTS OF RUBBER LINING 
Average tensile strength all samples....... 695.5 lbs 
Highest average tensile strength any hose..... 1,304.3 lbs 
Lowest average tensile strength any hose..... 199.3 lbs 
Average elongation at breaking point (all sam- 


BREE) coe cwsensevs EUSVEUES cedenuNeéeuae's 8.1 ins 
Highest average elongation at breaking point 

CP DOGS... 00 caxsncetevas aaah als ik a ie © ¥.6 in 
Lowest average elongation at breaking point 

amy BOSGO «a «4260408 5.8 ins 


In only six cases could the samples be streiched to 
4% times their original length without rupture and in 
none of these was the recovery within the limits speci 
fied ten minutes after release. 


Cotton Fabric. 

The defects found in the cotton fabric used in the hose 
tested, while important in many instances, were generally 
of secondary importance compared with those relating 
to the rubber portions of the hose. Wide variation was 
noted in the degree of excellence in weaving as well as 
in the character of the finished product. Very little, 
if any, long staple cotton could be identified, that most 
commonly employed being not more than 1 in. in length 
Considerable difference in the grade of the cotton was 
also apparent. 

Fabric was commonly employed which contained un- 
sightly and injurious defects which by the greatest 
stretch of imagination could not be classified as inci 
dent to the best practical manufacturing. Some brands 
of hose having the best grades of rubber noted were pro 
vided with fabric which would cause doubt as to pos- 
session of machinery capable of producing a proper 
fabric, or which would indicate intention to furnish an 
inferior article. Other brands having inferior grades 
of rubber linings, were provided with strong, evenly 
woven fabric regarding which no criticism could be of- 
fered as a result of their performance in the hydrostatic 
pressure tests. 

The following is a summary of the results relative to 
fabric obtained in the hydrostatic pressure tests: 


BURSTING TESTS, 3-FT. SECTIONS. 


Lbs. 
Average bursting pressure of all hose tested...... 710.9 
Maximum bursting pressure of any hose tested... 975. 
Minimum bursting pressure of any hose tested..... 518. 


Note.—Samples tested with hose lying straight and with 
pressures increased at the rate of 100 Ibs. per minute. 
Results given in pounds per square inch. 


Fig. 7. Force Account Work. 
SERVICE. 





WARPING AT S00 LBS. PRESSURE 


} 
in 





Average amount of warping for all hose tested 12.29 
Maximum amount of warping for any hose tested 15.0 
Minimum amount of warping for any hose tested 0 
Note.—In only one or two cases did the hose show any 
tendency to rise from the table and writhe In several 
ses if was necessary to straighten the hose and place 


it back on the table. The maximum deflections from th« 
original positions are given in the above and not the 
number of convolutions 

Cement Backing. 

The defect next in importance and which was presen 
in the hose tested to a very marked extent, relates to 
the character of the surface of the waierway and the in 
fluence of this on the efficiency of the hose This ap 
pears to be a point which is almost universally neglected 
but it is perbaps unnecessary to call your attention to 
the disadvantages of hose introducing friction losses over 
0% in excess of the normal loss for hose manufactured 


by the best methods. Under certain conditions, exces 
sive hydraulic friction losses may have a very important 
influence on the degree of protection obtainable at time 
of fire 

In practically all cases, and particu irly where the hose 
was provided with hand-made lining, the cement backing 
was thin and insufficient to properly fill the interstices 
between the fillers and reduce the corrugations to a 
minimum In the majority of cases, the lining was pro 
vided with a heavy backing for from 2 to 4 ft. back from 
the couplings and was fairly smooth in these portions 
the balance of the length being badly corrugated 

In all but three cases the hydraulic friction loss was in 
excess of the allowable loss for good hose. In six 
cases the loss was excessive, amounting to over 20 Ibs 
per 100 ft., with 250 gals. per minute flowing and reach 
ing @ maximum of 25.7 Ibs. in one case. At the higher 
velocities, the difference between the allowable loss and 
that obtained in the tests of this hose generally increases 
quite rapidly. The allowable loss for good hose with 
20) gals. per minute flowing is 15.1 Ibs. per 100 ft. of 
hose. 


Couplings. 

The tests and examinations of the couplings attached 
to the hose submitted show that this item is also com- 
monly slighted, not only in regard to the quality of the 
castings and workmanship, but also in the attachment of 
the couplings to the hose. 

The average weight of the couplings for 2%-in. “hose 
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was 5 lbs. 6.73 ozs., including the expansion rings, only 
slightly less than the minimum weight of 5% Ibs. speci- 
fied. The maximum weight for any one set of couplings 
was 6 ibs. 4.7 oz.; minimum, 4 Ibs. 11.39 oz. In eight 
cases the couplings were underweight. 

The castings were not analyzed, but their color in- 
dicates that the percentage of copper employed is low in 
the majority of cases. In nearly all, the tail pieces 
and expansion rings are somewhat shorter than speci- 
fied in the standard, and, in some the metal was not 
strong enough to resist the stress of expanding the bind- 
ing rings without rupture. In several cases the corru- 
gations for binding the hose contained sharp projections 
due to sand left in the molds, and in one the corruga- 
tions were sharp enough to cut the hose fabric. 

The machine work and finish were generally well ex- 
ecuted, but sufficient care was not always exercised in 
obtaining a proper thickness of metal in all portions. In 
two cases, the couplings were ruptured in the bursting 
tests for hose, the male ends being blown off at 841 and 
617 lbs. per sq. in., respectively. Examination showed 
that the metal was less than 1/16-in. in thickness at the 
point where the threaded portion joins the tall pieces—a 
section entirely too thin to safely withstand possible 
conditions of service. 

In one or two cases, couplings made by different manu- 
facturers were not interchangeable, although both were 
sold to the same city. 

The couplings withstood the 300-lb. pressure test with- 
out leakage in only five cases, careless workmanship 
being generally responsible for the defects. 

The most prominent defect resulting in leakage at the 
couplings was the absence or imperfect installation of 
rubber washers between the expansion rings and the 
tall pieces, although in one or two cases where the wash- 
ers were properly installed the rings were insufficiently 
expanded to make a tight joint. Liberal leakage waa 
noticeable past the tail pieces at pressures as low as 10 
lbs. per sq. in. in several instances and sweating through 
the fabric, due to leakage around the ends of the hose, 
was noted at distances as far as 48 ins. back from the 
couplings. No leakage occurred at 450 Ibs. in four out 
of five cases where the couplings were tight at 300 Ibs. 
per sq. in. 

The cotton fabric was doubled back in the couplings in 
many cases and was quite badly cut by the corrugations 
in one instance. The rubber linings were cut part way 
through by the rings in four cases. 

In three cases, the couplings were not equipped with 
gaskets; and in three, the gaskets were loosely fitted, 
these being forced back into the recess in the swivel at 
pressures as low as 9) lIbs., thus causing bad leaks be- 
tween the couplings in almost every instance. This de- 
fect did not occur where the gasket was accurately fitted. 


General Comments. 

It has been claimed that the hose furnished is as good 
as municipalities are willing to pay for, and that the 
lower grades are sufficiently reliable for smaller cities 
where the service is not severe. A comparison between 
the prices paid and the quality of the hose furnished does 
not seem to bear out the first contention, for the best 
hose is frequently sold for the lowest prices, and hose of 
the poorest quality often sells at the highest prices. 
Then, again, hose of substantially the same quality and 
bearing the same distinctive manufacturers markings, 
sells for prices differing by wider margins than can be 
accounted for by any difference in locality or legitimate 
cost of selling. 

Careful consideration of the second contention and a 
study of the different conditions of service in the various 
cities, does not indicate the necessity or propriety of 
using hose of inferior quality in the smaller cities, even 
though it may be conceded that the service is not so 
severe. There is even some reason for the belief that the 
better grades of hose are more necessary where it is in- 
frequently used, and the service is not severe. 

The results of our investigations could be given in far 
greater detail, but I will not burden you with these at 
this time. They serve to show that fire departments gen- 
erally are not obtaining a proper quality of fire hose, and 
that there is a marked tendency to employ inferior 
materials and to slight all of the details of manufacture 
of this most important part of fire department equipment. 

It is, unfortunately, a fact that it has been most dis- 
tinctively ‘‘American’’ for municipalities to purchase ma- 
terials on the representations of interested parties, and 
to often accept assurances as to their quality without 
proper investigation as to the facts in the case. 

The statement is frequently made that the manufac- 
turer knows more about hose than do those who pur- 
chase it. Up to a certain point this may be true, but 
there should be no mystery about what constitutes a 
proper quality of hose for use in public fire departments 
and no question about its being received when payed for. 

The strength of hose lies in the cotten fabric and past 
experience in actual service as well as good practice in 
the manufacture of fabrics has clearly defined what this 
should be. The life of hose lies in the rubber lining, 
and there is now sufficient evidence available ar to the 
rubber compounds giving the best practicable service to 
establish definite values for materials of known quality, 
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and remove all doubt as to their reliability and dura- 
bility. 

I may, perhaps, be pardoned for expressing the opin- 
jon that the present general practice of purchasing hose 
by brand or trade name, under a short-term guarantee, 
and the failure to use and enforce adequate specifications, 
are chiefly responsible for the present unsatisfactory con- 
dition of fire department hose. 

Under the guarantee system, the hose dealer need only 
figure on a quality of hose just about good enough to 
last during the term of the guarantee, and, should the 
competition be severe, a few replacements during the 
term could probably be made at less cost than to fur- 
nish hose which would not have to be replaced. The 
guarantee serves to conceal the real merit of the pro- 
duct. Behind it the quality of materials and work- 
manship may be manipulated with but little regard for 
the interests of the purchaser. It covers only defects of 
manufacture, and the more important matter of damage 
resulting from the failure of hose is, of course, not 
comprehended. The term of the guarantee has been 
gradually reduced, and three years is now commonly 
accepted. 

While there is undoubtedly much to be said on the 
other side of the question, relative to abuses of the guar- 
antee and regarding conditions which may have led to 
the present unsatisfactory state of affairs, the following 
remedy, although involving more direct responsibility on 
the part of fire departments or municipal authorities, 
would undoubtedly result in securing a proper fire hose. 
The remedy is as follows: 

(1) Totally abolish all forms of guarantees. 

(2) Adopt standard specifications properly covering 


each essential item entering into the manufacture of fire 
hose. 


(3) Secure impartial, thorough enforcement of such 
specifications before acceptance of the hose. 

Fire hose is certainly of sufficient importance in the 
economy of things to warrant an equal position with, if 
not precedence over, other industries in securing a proper 
grade of rubber. The natural increase in cost occas- 
ioned by the use of better materials will be more than 
offset by the increase in the durability of the hose, and, 
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Operating and Maintenance Costs of | .. 
motive Coal and Ash Handling Stati. 


By HENRY J. EDSALL.* 


The writer had occasion recently to collec: 
data in regard to the cost of operating and 
taining various types of stations for coalin; 
motives and for handling the ashes from | 
tives. He found these data rather scar 
hard to obtain. Where reliable records wer, 
many important items were apt to be omit: 
that the results lacked uniformity to such 
gree that few comparisons of any value cou 
made. It would seem that the possibility of 
ing such comparison is of sufficient impor 
to the engineering and operating staffs of 
ways to warrant the adoption of some uni: 
method of keeping costs and tabulating re ; 
To designers and builders of coaling stations i 2 
coal and ashes handling machinery, such a ; 4 
lation of results is of vital importance asac . 5 
to more efficient design and to the further 
provement of the mechanical equipment. 


Data Required. 

In order to make a satisfactory comparis: 4 
operating costs, it is necessary to have th: 3 
lowing data: 3 

(1) Number of men employed at the station, i 3 
hours and wages of each. The amount of time cha 
able to each of the several operations of handling 
and ashes should be given, and the cost of superin 
ence should be properly divided between the coal hind 
ling and the ashes handling. 

(2) Where a mechanical equipment is used, the «os: 
of the labor, fuel and other supplies which go to : 
up the cost of power, should be given, or where the 
power is supplied from some central station, the ‘ota! 
cost of power should be included, and this should 

















most important of all, by the increased security against Properly divided to show how much is chargeab! } 
possible losses compared to which the cost of hose is handling coal and how much to handling ashes. 
negligible. *Mechanical Engineer, Link Belt Co., Philadelphia 1, Pa 
Pom ay I.—LABOR COSTS FOR HANDLING COAL AT LOCOMOTIVE COALING STATIONS 
v. No. a 
Sta- locomotives Cost Av. tons Co i a 
tion. per day. Men employed. per day. per day. per tou : a 
No. 1 120 i Gepemtanm, GOW Pel Wl 6 oie cece ei I $1.80 ieee ‘ . 
5 men to unload cars 10 brs. OP MES Fors NSS 6 ee ce 7.00 , ‘ 
Bes QUEEF Ee Ue GD overs i ssccccccecctectencens 2.80 A 
Total..... Cavba dock eS AN BRED Beaks ons bee bean a dees $11.60 550 $0.021 
No. 2 120 1 machinery mee 20 REO. DOP GIG sien cc ccccicewsveeccceas $1.50 ; 7 
5 men to unload cars 12 hrs. per day................++-- 6.50 x 
2 Gbal Gummpdre, TE WIG. GOR Gen cccccrcccccvcbccvccveces 2.60 a ‘4 
Wetahs 6s vvisesicn pon Sotin-et.s} 459d ahd bAolten x seread $10.60 550 $0.019 
No. 3 76 % foreman’s time at = SP ee eee $1.10 ae 4 
1 machinery man at hs Visser eharuesdaws ad ) > a 
3 men to unload cars 10 hrs. per day.................055 4.50 
2 coal Gamapera, 21 RIG. POP GO 6 sien. oe ickiessceecicoes's 3.30 — 
Wie arate: ete IE. PS, eae $10.70 300 $0.02! 
No. 4* % foreman’s time at $66 per month...................... $1.10 4 
en et ee eee ere ee ee 1.80 
Gopue’a Cise, FROG PO GAP iin oc ccc s cc ssecccsvcanes 0.83 
machinery men, 11 hrs. per day a 
3 men to unload cars.......... 
$0.024 3 
*Wages eottmantes. from those paid at previous stations. 3 
TABLE Il. _—LABOR costs FOR HANDLING ASHES AT "LOCOMOTIVE “COALING STATIONS. 4 
Av. cost % 
Average cu.yd S. 
Av. No. Cost Av. No. cost per including 
Station. locomotives per cu. yds. cu. yd. pits cleaning a 
per day. Men employed. day. per day. to pocket. fire-box: 
No. 1:* 60 6 day and 5 night men to a 
Amt. ashes assumed at 40 cu. operate mach’y, feed ashes . 
ft. per loco. Wages assumed. te same and clean fire = 4 
WORE, 0 6s 000060 beens dies $15.00 88 kahve $0.170 4 
No. 2:¢ 15 % of foreman’s time at $66 a 
Assumed that three 25-ton coal POF MON... ccccescescecs 1.10 5 ere ¥ 
cars = 120 cu. yds. 1 day and 1 night man to 3 
operate gates of ash hop- 4 
POTS. case oasis cecssselcenss 3.30 PE igieae vine ee x 
$4.40 120 $0.037 ee i 
6 day and 6 night fire box a 
cleaners, 11 hrs. per day.. 19.80 eae be eee a " 
$24.20 eee ee ee was $0.2 ’ 
No. 3:t 
Assumed that six 25-ton coal % of foreman’s time at $66 
cars = 240 cu. yds. per month ......... $1.10 eGo ea os, 
1 day and 1 night machin- 
RF GAM eins nc WS ie cde 3.30 sis secs wes st 
1 day and 1 night man to S 
operate gates of hoppers.. 3.30 Sian in een ata } 


10 day and 10 night fire box 
cleaners ..... 





*At Station No. 1, —— are deposited in pits about 50 ft. long and scraped to either of two conveyors. M 
per day, usually only morning and evening : 
¢At Stations No. 2 3 No. 3s ashes are deposited in hopper and fed directly to conveyors, which have to >: 


chinery operated 1% to brs. 
operated each time the hoppers become filled up. 


oumwasins caeniee hlaliciiny x 


$7.70 240 $0.032 “ a 


waeeUuuer key 33.00 Fie er ea bk 


ee 


$40.70 por tte ess $0.1" 


é 
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TABLE III.—COST OF OPERATION AND MAINTENANCE OF GRAVITY-DISCHARGE ELEVATORS HAND- 
LING COAL AT LOCOMOTIVE COALING STATIONS. 


No. tons handled. 


Station. 

J ms per mo. (av. of 12 mos.)............ 

No. 5 ar'318 com e one year, ending Sept. 30, 1908 

No. 3. 37,102 toms, 1906....+..-.seeeeer rece et eeeeeeees 
46,283 tomS, 1907.....-.-- +e ewe cece re eeeeeees 
49,325 tons, 1908......... 0. 0+ sere etree eeeeeees 

No. 4. 12. ‘711 tons, 1906.........---.+- Citi y CRieeeees 
13,934 tons, 1907.......-. 62-0 seer rete renee eeeee 
11,542 tons, 1908......... 600 ee cece eter ee eeee ¥ 


No. 5. 10,910 tons, 1906 


13,970 toms, 1907... ..-..- 0. cece cece cree eee eee 


9,416 tons, 1908. 





Operation & Maint., 
cost per ton. 


Maintenance, 
cost per ton. 


Operation, 
cost per ton. 


..$0.0206 $0.0080 $0.0286 
wane .0367 -0048 0415 
éawee -0319 .0010 .0329 
seks .0367 .00006 03676 
rey .0299 .0002 0301 
aeaaied .0323 -0017 .0340 
tide 0352 .0009 0361 
Gans .0260 .0000 .0260 
ase .0241 .0003 .0244 
ete .0246 .0005 .0251 


———eSSSaaaaannnnnaoannuququeeeeeee——— SS SSS ooownma@O@OOoOooNnnnnmnmwmnnnawaeom oe 


(2) The switching charges for handling both coal and 
ashes should be given and properly divided between the 
two. 

(4) The costs should be tabulated for the various 
months, since they will, as a rule, vary at different 


seasons. 
(5) The amount of each kind and size of coal handled 


each month, the amount of ashes handled each month 


TYPE OF EQUIPMENT 





NAME OF RAIL ROAD 


be 


LOCATION OF STATION _ 





OPERATING &MAINTENANCE COSTS 
FOR HANDLING COAL AT LOCOMOTIVE COALING STATIONS 


has his special duties, and in such cases the costs 
should be still further subdivided so that costs 
of the various operations can be compared. For 
instance, the cost of getting the coal out of the 
cars will vary with the type of car used, the 
kind of coal and the way in which the coal is 
handled as it leaves the car. With a trestle ar- 
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FIG. 1. 


STATIONS. 


and the number of engines coaled and cleaned each 
month. 

6) Type of cars from which coal is unloaded. 

COAL HANDLING.—At a large central station 
the work is usually divided up so that each man 








ABLE IV.—ESTIMATED OPERATING COSTS FOR A 
LARGE LOCOMOTIVE COALING STATION. 


(a) For handling 750 tons of coal per day.* 
is common to several systems. 
Cost 
Cost in cts. 
per day. per ton. 
bo of foreman’s time, at $66 per mo... $1.10 
# men to unload cars, 15c. per hr. 
10 REE OP Gs ic dieccadaccpdaeudees 
1 day and 1 night coal dumper (to 
tenders) 15 cts. per hr., 11 hrs p. d. 3.30 


—_——— 








$10.40 = $0.015 
Items pertaining directly to this sys- 
tem: 
! man to run coal conveyors, $55 per 
month each .....sses0. 1.80 
15 HP. for 10 hrs. at 2 cts. per "HP. hr. 3.00 .0075 
Suppligs vias pcchkucdee aseewinws ele 50 
$15.70 $0.025 


(b) For handling 250 cu. yds. of ashes per day.t 


Items common to several systems. 
Cost 
Cost in cts. 
a per day. per ton. 
‘g of foreman’s time at $66 per mo. PS. 10 
6 men to scrape and feed ashes to con- 
veyors, l5c. per hr., 10 hrs. per d. 9.00 








$10.10 $0.0404 
tema, pertaining directly to this sys- 
1 day and 1 night man io run ashes 
veg (ie ON Tag 
‘ost of supplies. és taveecisyspeadtagscc: ame 

$14.70 $0.0588 


*Two gravity discharge elevator veyors. 
tTwo pivoted bucket carriers. sy 
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TABULAR FORM FOR RECORD OF OPERATING AND MAINTE- 
NANCE COSTS IN COAL HANDLING AT LOCOMOTIVE COALING 
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and No. 2 are very hard to keep separate, as th: 
same men are used for both, cleaning the locomo- 
tives as they come in and feeding the ashes to 
the machinery in between times. When they 
can be separated, however, both should be given, 
and they can be added together in case it is de- 
sired to compare them to costs at another station 
where they are not separated 


Suggested Form of Cost Record. 

Fig. 1 shows a tabular form which is suggested 
for keeping records of the operating and main 
tenance costs in handling coal only At the top 
of the form are spaces for giving a brief descrip 


tion of the station Below this comes the record 


of wages paid, with spaces for the total wages 
paid each class of men for each month of the 
year and also the amount of superintendence 
chargeable to coal handling. Next comes the 


record of the amount of each. kind of coal hand- 


OPERATING AND MAINTENANCE COSTS 


ASHES: Al LOCOMOTIVE ASHE S STAT ION 


_—— ae TVPE ¢ ¥ eC Q PME 
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TOTAL OPERA _J a ne cosTs 
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TO a FOR REPAIR 
STRUCTURE 
REPAIRS [J OF REPAIR PART 
‘wo : “LABOR FOR REPAIRS 
MACHINERY [——S—S—=S<CS<«S TAL «dr 


TOTAL COST OF RE PAIRS FOR BOTH STRUCTURE 





Tas TRIN waa | — tt 


FIG. 2. TABULAR FORM FOR RECORD OF COSTS OF HANDLING 


ASHES FROM LOCOMOTIVES. 


rangement, fine anthra- 
cite coal can be dis- 
charged very rapidly from 
a hopper-bottom steel car, 
whereas with a conveyor arrangement with the 
usual size of track hopper it is necessary to allow 
the coal to feed through at the rate at which the 
conveyor takes it away. When only part of the 
car bottom is hoppered, there will be the. same 
amount of time consumed in either case in clean- 
ing out the coal which does not flow out by 
gravity. Where run-of-mine or large lump coal 
is handled, it will not flow out freely, and ad- 
ditional labor is necessary to get it out. There- 
fore it is important to know the cost of getting 
the coal out of the cars, as this may vary widely 
in two stations of the same design, if different 
types of cars or different kinds of coal are used. 
In fact, where it is possible, the cost should be 
subdivided so as to show the cost of each of the 
following items: (1) Getting coal out of cars; (2) 
labor for handling coal to pockets or other stor- 
age; (3) power for handling coal to pockets or 
other storage; (4) delivering coal to tenders; (5) 
switching; (6) supplies. 

Some of these costs may be abnormally high 
in a certain case and yet not be due to the design 
of the station or type of equipment used but to 
the kind of coal handled, the type of coal car, 
the source of power, wages paid or some other 
conditions which are not universally the same. 
For purposes of comparison, therefore, it is neces- 
sary to have complete data. 

ASH HANDLING.—In handling ashes, the costs 
should be divided as follows: (1) Cost of clean- 
ing locomotives; (2) cost of delivering ashes to 
machinery; (3) labor cost of handling ashes to 
pocket and thence to cars, or direct to cars; (4) 
power cost of handling ashes to pocket and thence 
to cars; (5) cost of switching ash cars; (6) cost of 
supplies. 

At some stations the cost of operations No. 1 





led and the number of engines coaled each month 
Below this are the regular operating and main- 
tenance costs for each month. In some cases it 
may not be feasible to subdivide the 
they are subdivided in the table, but in such cases 
the total of several operations can be given and 
the headings bracketed together in the table. As 
a rule, however, it should be possible to at least 
approximate these subdivisions. 
similar form for keeping records of ash handling 
costs. 


costs as 


Fig. 2 shows a 


Cost Data Collected by the Author 

Tables I. and II. give some figures obtained for 
large terminal stations. The coaling station No 
5 and ash station No. 2 are one and the same 
Station, which is arranged to handle both coal 
and ashes. This is true also of coaling station 
No. 4 and ash station No. 3. 

Table III. gives some figures for smaller sta- 
tions. It is easily seen that the figures obtain- 
able were very meager and that on this account 
and also because the accounts were not kept in 
the same way it is difficult to make any com- 
parisons that are of much value. 

Table IV. gives estimated operating costs for 
a large terminal coal and ash statior. The coa 
is discharged from cars to two track hoppers, 
from which it is fed by means of reciprocating 
feeders to either one of two gravity-discharge 
elevator-conveyors, which deliver it to the bins. 
The ashes are discharged into long pits between 
the rails, and fed to two overlapping pivoted 
bucket carriers running underneath the pits and 
at right angles to them. These carriers deliver 
to an overhead ash bin, at one end of the coal 
pocket. The ashes, which are directly over the 
two carriers, can be fed to them by simply oper- 
ating a gate, but to clean up the rest of the pits 
the ashes have to be scraped up to the feed open- 
ings. For this work the fire-box cleaners can be 
used almost exclusively, when they are not clean- 
ing locomotives. 
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It would seem that this subject should be taken 
up by some association, such as the Internationa 
Railway Fuel Association, or the American Rail 
way Engineering and Maintenance of Way As 
sociation, Such an association, after going over 
the matter thoroughly, could adopt standard 
forms for keeping such costs, and recommend 
that they be used by the various railroads. In 
this way a great deal of valuable data could no 
doubt be obtained, and the methods of cost- 
keeping systematized. The forms given in this 
article are intended merely as suggestions, and 
are intended to cover broadly the various types 
of stations, including trestles. There wil no 
doubt be other things which the railroad engi 
neer would wish to incorporate, which have not 
occurred to the writer. In regard to trestle 
stations, the long approach tracks which are 
sometimes necessary, should of course be in 
cluded in the first cost of the station, and the 
maintenance of same included in the mainten 
ance cost to give a true comparison with the 
station that does not require them 


Mechanical Properties of Copper-Nickel 
Steels Made from Electrolytic Iron 
and Monel Metal. 


An interesting research into the properties of 
iron alloyed with copper and nickel in minor pro- 
portions has been carried on by Prof. Charles F. 
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Unannealed. 


FIG. 3. MONEL-STEEL (COPPER & NICKEL) 
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te 
% Ni. 
Unannealed. 


FIG. 1. NICKEL-STEEL MADE FROM ELECTRO 
OF UNANNEALED AND 


from Fig. 1 that for nickel at least the general 
results are much the same as those found by 
other investigators for nickel-steels. 

As the favorable ratio of nickel is much greater 
than that of copper, but on the other hand the 
price of nickel is higher, it was thought impor- 
tant to investigate what could be done with 
Monel metal as alloying material, inasmuch as 
this would supply a large percentage of nickel 








Annealed. 
MADE FROM ELECTROLYTIC IRON; RESULTS 


OF TENSION TESTS OF UNANNEALED AND ANNEALED SPECIMENS. 


Burgess and Mr. James Aston at the University 
of Wisconsin recently. The latest reported re- 
sults deal with iron containing both copper and 
nickel, as obtained through the use of Monel 
metal* as an alloying material. 

The results of tests of copper-steels and nickel- 
steels were reported by the same authors a short 
time age in Bulletin of the University of Wis 
consin No. 346 (March, 1910), where they 
were conveniently summarized in the’ two 
sets of diagrams, Fig. 1 and Fig. 2, each 
giving curves for unannealed and annealed speci- 
mens respectively. These diagrams show clearly 
that both nickel and copper strengthen the iron 
considerably, but that beyond a certain percent 
age they reduce the ductility very much, although 
at higher percentages again there is an improve 
ment. For nickel the favorable range extends 
to about 8%, while 8% to 12% represents the un 
favorable range. For copper the limit of favor- 
able percentage is much lower. 

These tests were all made on material produced 
from highly refined electrolytic iron, i. e., iron 
produced by electro-deposition from Swedish iron 
as a raw material. The electrolytic product is 
stated to contain only about 0.03% impurities 
The carbon content being very low, it was 
thought that when nickel or copper were added 
the resulting alloys might be materially differ- 
ent from similar alloys made with ordinary soft 
steel or wrought-iron. However, it will be seen 


*Monel metal, produced by direct smelting of the cop- 
per-nickel ores of the Canadian Lake Superior district, 
contains about three parts nickel to one part copper, 
with small percentages of iron and other elements. Its 
strength is equal or superior to that of medium steel 


at substantially the price of copper. Tests were 
therefore made, with results as summarized in 
the diagram Fig. 3. These show that the result- 
ant alloy has properties which may be consid- 


430 000,-—-—>—- 


/20C00 





Unannealed. 
FIG. 2. COPPER-STEEL MADE FROM ELECTROLYTIC IRON; RESULTS OF TENSION TESTS 
UNANNEALED AND ANNEALED SPECIMENS. 
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Annealed. 
LYTIC IRON; RESULTS OF TENSION 17 
ANNEALED SPECIMENS. 


ered the sum of the nickel effect and th« 


effect. o 
It happens that the ratio of nickel to co; a 
Monel metal is about the same as the rat a 


the most desirable nickel percentage to the 
favorable copper percentage. Existing pra : 
seems to favor a 3 to 4%% nickel-steel, and 0; 3 
the other hand for a copper-steel by Fig. 
amount of copper should not exceed 1 to 
if reduction of ductility is to be avoided 
most favorable percentage of Monel metal { 
fore is in effect the Sum of the best nicke 
centage and the best copper percentage 
Fig. 3 it may be taken as ranging from 4 
S%. | 
In making these tests the electrolytic irc ta 
broken into small pieces and meltel with t! | 3 





proper quantity of alloy material in a magne: 
crucible enclosed by a graphite jacket in an e) 
tric furnace. The charge was held above meltin: 
temperature for several hours and then allowed ¥ 
to cool slowly in the furnace. Ingots weig 
about one pound were obtained in this way. T 
were forged out each into three test bars, w 
were machined in the lathe when possible (up to 
12% alloy), or else ground, to uniform siz 
*%-in. diameter by 2 ins. free length. The spe 
mens were tested in tension, some as forged an 
some after annealing at 900° C. 

The authors’ conclusions from the tests of t 
nickel-copper steels are stated in the fol g 
paragraphs, which refer to the two diagrams 4 
Fig. 3: a 

UNANNEALED.—Between 0 and 8% there is a rather 
rapid rise in the ultimate strength and the ela 
limit; the latter rises more rapidly, however, and at s 
the elastic ratio is 0.85, indicating brittleness. This 


confirmed by the falling off in the values of elo t 
and reduction of area. Up to 4% of Monel add 
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increase of ductility, and at this point we 


there is an ‘ es Ze 
n very fair values of ultimate stress 81,000, y 
notat 61,070, elongation 30%, and reduction of area, 
64.3% 


2 8% ward there is a rapid increase in the max- 
en ae and elastic limit, but with ever-increas- 
ng brittleness, as is indicated by the steady falling off 
if the curves for elongation and reduction of area. The 
highest values reached for the series were for one o! 
be bars with 18% _of alloying addition, the figures be- 
;- Ultimate, 215,000; Yield point, 172,000; Elonga- 


ing oF 6% 
tio % duction of area, 21.0%. So 
10 SEALED. In the alloys of lower Monel additions 


anne: as but little effect on the properties. In 
eae jt has been to increase the ultimate 
‘trenath and elastic limit without material falling off in 
Ne ductility. For those alloys with 4, 6 and 8% of ad- 
ition (the probable useful range) the strength is 
higher. We now note an increase of ultimate stress and 
vield point in almost a linear function of the amount of 
siloying material until at 10% the values are: _Ulti- 
vate. 130,000; Yield point, 144,400; Elongation, 15.7%; 
Reduction of area, 51.9%. The elongation and reduc- 
‘ion of area are in accordance with the stress values 
Retween 10 and 20% of Monel metal the ultimate 
<treneth undergoes but little variation, while the elas- 

limit becomes less with increasing additions. Strangely 
nough, the elongation and reduction becomes steadily 
oss, the latter in particular falling off very abruptly 

t the hi ercentages. 

7 " a results seem to warrant the conclu- 
sion that for the carbon-free alloys, at least, the com - 
bined addition of nickel and copper in the proportions 
sund in the commercial Monel metal does not result 

any deterioration of the good qualities conferred by 
the nickel alone; in fact, the copper has good inherent 
ualities of its own. Whether these same good features 
will result from like additions to commercial steels, 
with their customary amounts of impurities, is a prob- 
lem now unéer consideration. 

Prior to the tests with the Monel metal, similar 
allovs were made and tested in which pure cop- 
per and nickel had been added to iron, in prac- 

Monel metal 


tically the same proportions as 

would have given. The results of this series 
were also reported in Bulletin No. 346, above 
noted. The curves do not depart greatly from 


those subsequently obtained with Monel metal, 
and it is concluded that the results exhibited 
by Fig. 3 are due directly to the copper and 
nickel additions contributed by the Monel metal. 
The tests with Monel metal are reported fully 
in the August, 1910, issue of “Metallurgical and 
Engineering,’ from which we have 
Fig. 3 and the above-quoted con- 


Chemical 
taken our 


clusions 
—————— 


Forest Planting in Kentucky.* 
By J. B. ATKINSON.+ 


Timber is as necessary to all mining operations as is 
labor. Twenty years ago the St. Bernard Mining Co., of 
Earlington, Ky., began to plant trees on lands that had 
largely been turned out as no longer valuable for the 
growth of tobacco and corn. 

My experience as a mining man indicated to me that 
the time would come when timber would be far more 
valuable and difficult to secure for mining operations. 
During these 20 years, special attention has been given 
to finding the growth of the white oak; 45 white oaks of 
Hopkins County, grown on hills, in the valleys, and on 
the slopes between, were examined as to the ages when 

trees reached 12 ins. diameter. The average age was 
found to be 101 years. The average age when cut was 

years, with average diameter of 31 ins. The oldest 
when cut was 325 years old, with a diameter of 41 
nd was 9 years growing to a diameter of 12 ins 

The youngest was 142 years old when cut, with a diame- 
ter of 27 ins., and was 75 years growing to 12 ins. 

From these facts collected I have made a table of the 
time it takes certain trees, in Kentucky, to grow to a 
diameter (at the stump) of 12 ins. This is not infallible, 
but is based on actual tree growth as observed in the 
forest, and has no reference to isolated growth, or to un- 
sual conditions. The pine oak will grow to 12 ins. 
diameter in 40 years; black locust, 45; tulip, 50; black 
walnut, 56; Texas red oak, 58; sweet gum, 62; ash, 72; 
hickories, 90; white oak, 100 years. 

The first tree planting was with the black walnut. 
The nut was planted in the autumn with the hull on, 
when the nuts became mature. The ground was pre- 
pared as for corn, and the nuts planted 4 ft. apart each 
way, or 2,770 to the acre, being covered with %-in. to 
!-in. of soil. The land was cultivated for three or four 
years the same as for corn, and then blue grass sown, 
the idea being that in 10 or 12 years the trees would 
be large enough te permit pasturage. 

On the poorer of the thrown-out farm lands we plant 
black locust. This tree, belonging to the pulse family 
(the family of the clover and the peas), draws its nit- 
rogen from the air and enriches the soils. We plant 

hese trees 7 or 8 ft. apart each way, and cultivate as 
we do the walnuts. 

We also plant the catalpa speciosa, a rapid growing 
‘ree from the Wabash valley. I have found this tree 
£rowing from 21 to 24 ins. in diameter at the stump in 

8 years. It is spaced 7 or 8 ft:, and cultivated like the 


*Abstract of ap r in the “Aj i. 
can Forestry.” pape the August number of “Ameri- 


7St. Bernard Mining Co., Earlington, Ky. 
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walnuts for three or four years. The tulip tree, com 
monly called the yellow poplar, is a most durable tree 
and should be planted on good land, the trees 10 ft 


apart each way, or 435 to the acre. 

Up to the present time, the above-mentioned four varie- 
ties are the only ones planted by us for the growing of 
new forests. From the autumn of 1888 to the spring of 
1809, inclusive, my company has planted 430,000 black 
walnuts on 162 acres; 160,000 catalpa speciosa on 230 
acres ; 200,000 black locust on 280 acres; 10,009 tulip on 
20 acres, and 850,000 black walnuts in vacant 
bottom total 


places in 
the forest, largely in lands, a planting of 
1,650,000 trees. 

The forest planting of walnuts 2) years ago has been 
thinned out until the stand is much than 1,000 to 
the acre; 29 trees 25 to 35 ft. high, occupying 1,100 sq 
ft.. have now an average circumference of 17% ins., or 
diameter. The largest tree is 9.3 diameter, 
the smallest is 3.4 ins. A young tulip forest, 11 years 
old from the seed, has produced trees 6 ins. in diameter. 

When a natural forest is grazed, the cattle 
much of the young growth, and my company is fencing 
its woodlands as rapidly as possible. The preserving of 
seed trees, together with fencing, will let nature do much 
to increase growth of present forests. Then reduce the 
cutting of timber to something below the annual growth, 
and a good beginning will have been made to restore 
Kentucky forests to their original glory. this, 
there are tens of thousands of acres of cleared land in 
Kentucky that should be returned to the forest. Let the 
farmer select 10 to 20 acres of medium good land and 
plant it in walnuts and blue grass. A better or more 
profitable combination could not exist. On land, 
plant the black locust, and presently be 
perpetual woodlot. On meadow lands plant catalpa spe 
and again have a perpetual and quick growing 


less 


5% ins ins. 


destroy 


Besides 


poor 


possessed of a 


ciosa, 
forest. 

Kentucky has too much land in so-called cultivation 
Half the acres, well cultivated, would bring larger and 
better crops than are now secured. Hence the planted 
woodlots could be spared. The state has about half its 
area still covered with forest, and is in better condition 
to retain its present acreage and increase the annual 
growth than most of the states of our country. We are 
a patriotic people, but patriotism alone will not increase 
the production of our forests or add to its acreage 
Legislation is required. If the commonwealth of Ken 
tucky can protect its quail, it can protect its trees 

I believe the theory of free forests and revenue from 
the product of the forest may aid in the solution of the 
tax question. Then the man who plants trees would have 
an inducement. He would not be taxed on his growing 
crop until he sold his trees. The owner of forest lands 
would not be apt to cut immature trees, but await ma 
ture growth. One thing the American people may as well 
understand at once, there will never be cheap lumber 
again. A nation that cuts 3 ft. to 1 ft. that grows, as at 
present, will require generations of skilled forest man- 
agement to increase the annual growth of the forests 
to meet the wants of civilized life. 





Floating Two Steel Tanks From Dry Tor- 
tugas, Fla., To Key West, Fla. 


By DEWITT C. WEBB,* M. Am. Soc. C. E. 

The Bureau of Yards and Docks, Navy De 
partment, has recently completed the removal of 
two 200,000-gal. steel tanks from Dry Tortugas, 
Fla., to Key West, Fla. One of these tanks, called 
the “cistern,” is 56 ft. in diameter and 11 ft. 
high, the other, called the “stand-pipe,” is 25 ft. 
in diameter and 55 ft. high. Both have copper 
roofs on wood sheathing and steel rafters. The 
cistern weighs 56 tons and the stand-pipe 48 
tons, both inclusive of roofs. 

The tanks were located at Dry Tortugas about 
150 ft. from high water mark and rested on 
grillages of I-beams supported by concrete foun- 
dations. 

The distance from Tortugas to Key West is 
about 64 nautical miles, the westerly half of 
which is almost entirely unprotected from winds 
and currents and is seldom calm. 

There were available for the work the large 
tug “Osceola” and several coal barges, the 
largest barge being 90 ft. long and 33 ft. wide. 
This barge was towed to Tortugas and ballastea 
with about 100 tons of coal. The cistern was 
jacked up and the steel beams removed. It was 
then lowered on rollers and run on the barge, 
where it was firmly secured. The overhang of 
the cistern (11% ft. on each side) and the smal! 
freeboard of the barge made calm weather es- 
sential for a safe trip. On the first favorable 
day the tow left Tortugas and arrived safely at 
Key West in about 14 hours. 








*Civil Engineer, U. S. N., Navy Yard, Boston, Mass. 














































































At Key West the was unloaded, rolled 
about 600 ft. and lowered on a 
tion previously prepared for it 


the stand-pipe all 


cistern 
concrete founda 

In moving 
horizontal seams—one 20 ft., the 
from the ground 
being inserted 


the rivets in tw 
yther 40 ft 
were first it, enough bolts 
ght of the 


then erected on ear 


to support the we tank 
Braced wooden masts 
the stand-pipe, as 


panying half-tone It was 


were 
side of shown in the accom 


then lowered on ro 


tt 
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Removing Second Section of Stand-Pipe at Dry 
Tortugas Preparatory to Floating It To Key West 


lifted, the 
and the 


the roof braced and stand 
rolied back about 30 ft 
the ground. This repeated 


with the two top sections of the stand-pipe. 


ers, pipe 
roof lowered t 


operation was then 


The top section was braced and turned on its 
side in the hope that it could be more easily 
handled in this position, but was found that 


the bracing required made this method more ex 
pensive and troublesome 
with the next section. 
After being taken down the several sections of 
the stand-pipe were loaded on two barges, towed 
to Key West and the 
method employed in taking them apart, 


and it was not followed 


reassembled by same 


=< — 


Traffic on the River Seine, France.* 


Consul James E. Dunning, of Havre, in his annua 
report for 1909, describes the navigation on 
the Seine River, which connects not only Paris, but 
the richest part of interior France with the 
Havre, and which is a striking example of a waterway 


system of 
also 
port of 


combining the services of canal and river The Consu! 
Says: 
At Havre and from that port to Rouen, the system 


from Rouen to Paris 
130 miles it 


has a maritime aspect 
river; beyond Paris for nearly 
ecanalized river to the head of 


t is simply 
canal or 


navigation at Mery sur 


Seine. Its total navigable iength is 345 miles, and the 
canal of the upper Seine carries its waters 35 miles 
farther. The improvements made since the eighteenth 


century have cost more than $25,000,000 


From Mery to Marcilly (16 miles) the river is only 


nominally navigable and traffic is carried on in the 
Upper Seine Canal. From Marcilly to Montereau (42 
miles) the river is entirely canalized and permits the 


use of barges drawing up to 4.55 ft. and less than 125 
ft. in length; towage is by horses. From Montereau to 
Paris (60 miles) barges of 6 ft. draft, 125 ft. long, and 
of 15 ft. beam, can navigate, traffic being chiefly on 600- 
ton barges and steam vessels of 100 to 250 tons. There 
is direct railway connection at various points and at 
Paris extensive freight-handling facilities and terminals 

The principal improvement on the maritime section is 












*From U. 8. Consular Feports, Bureau of Cominerce 
and Labor, Washington, D. C 
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the canal from Havre to Tancarville, a distance of 15 
miles. Through this waterway not only barges but 
steamers are able to pass into the safe water of the 
river without attempting the sometimes difficult condi- 
tions of current and tide prevailing at the mouth of 
the river. The terminal facilities at Havre consist of 
a basin 163 x 750 ft., a lock 98 x 587 ft., and a main 
fluvial basin 197 x 1,900 ft. Traffic in 1908 through 
this canal amounted to 1,620 boats up-stream, carrying 
481,000 tons of goods, and 1,661 down-stream, with 
117,000 tons, besides 60 scows going up and 49 return- 
Ing. 
COST OF TOWAGE—HEAVY COAL TRAFFIC. 

The cost of towing varies in the different sections. 
On the upper sections over the short distances the rate 
runs from 0.5 to 1 ct. per ton light and 1 to 2 cts. per 
ton loaded. From Montereau to Paris towage up-stream 
costa 0.088 ct. per ton-mile for light barges and 0.37 ct. 
for loaded barges; down-stream traffic pays one-fourth 
these rates. Below Paris, on that division known as 
the lower Seine as distinct from the maritime section, 
different rates prevail for different sections. On certain 
short sections local companies have the business and 
operate under rates regulated by the Government. For 
example, the rate between the mouth of the Oise River 
and Rouen (105 miles) for barges with at least half a 
load is not more than a 3-ct. per ton-mile up-stream 
and 1 ct. down-stream; for barges with less than half 
a load rates are in proportion. Empty barges going 
either way pay 6% cts. per mile if of less than 150 tons, 
11 cts. if of 150 to 230 tons, and 16 cts. if over 250 
tons. 

An interesting fact is that on the Montereau-Paris 
ection when the price of wheat at Paris rises above 
$1.70 per bu. the rate for towage of food-stuffs, wine ex- 
cepted, is reduced 37.5%, and on the Oise River-Rouen 
section the up-stream rate is reduced 0.15 ct. per ton- 
mile under similar conditions. 

About half the coal consumed in Paris reaches that 
ity by canal. Rouen is one of the most important ports 
for the entry of coal shipped into France from England 
and Wales, that commodity constituting 60% of all the 
traffic passing up the maritime section of the Seine. Coal 
vessels from Wales, it is stated, can arrive at Rouen, 
discharge cargo, return to Wales, load, and reach dock 
again at Rouen in a period of eight days. Most of the 
coal is transshipped for Paris, being transferred from the 
steamers to light-draft barges for carriage through the 
upper sections of the river. In 1908 Paris received in 
this way enough coal to have filled 200,000 French rail- 
way cars To accommodate this growing waterway coal 
traffic special yards have been built at Rouen and a 
new fleet of 1,100-ton barges placed in service, which 
draw 9 ft. and are able to reach Paris on the usual 10- 
ft. stage of water. 


COMPARISON OF RAIL AND WATER RATES. 

While between Havre and Rouen the Seine is an 
especially advantageous coal route, it is inferior for 
handling miscellaneous freight, but its influence on 
railway rates is highly important, and it has had a 
marked effect on the development of this part of France. 
The effect of the opening of the Tancarville Canal was 
to reduce freight rates from 20 to 60 cts. a ton. While 
in France the railroad rates and those on rivers and 
canals are fixed by the Government and there is no op- 
portunity to study the result of natural competition, the 
following table shows the comparative cost, per metric 
ton [2,204 lbs.) of transporting various articles from 
Havre to Paris by rail and by water: 


Water 

Article Rail rate. rate. 
RROGD dswa cvo€s « wich aed x58 y Cie ea See $2.895 
meee, “Gi OREM. ccc vsewuses Re ee 1.93 
DUE 5.060 tps awensa se eid hh» oe ee 2.895 
Ts sieadu an es ‘ 4 » kb eh ee 2.509 
Dry goods ...... : Ke vtcteu Se 4.825 
Furniture, crated .......... vane ee 4.246 
NE on sates aint rashid oy ae | 2.12% 
Glassware, common .. ede cau ae 2 316 
ee PTET ET TLE EE 2.123 1.64 
Water 

Article Rail rate. rate. 

SOR 65. idivsing oc hachoes cota Cn oeale $1.64 $1.544 

Machinery: 

Por we WO. wn nsecnensene beans s 2,315 2.123 
DUO CRON acs oon cd EG Reet 2.895 2.316 
PaaS. .s sseodiis cece skacks ota0ce ee 2.316 
Ne ina 5 a eine ens eae pate . 5.98 4.246 
Sugar ..... 5 bAadn ibe See Aiea cates ie 2.509 
i hn | Oe eee ee 3.474 


The rates by rail and water are the same for the fol- 
lowing articles: Cement, $1.64; coal, $1.35; fertilizers 
in bags, flour, grain and molasses, $1.93. The distance 
by rail is 142 miles and by water 231 miles. Down- 
stream rates vary only slightly from these. 


or 


WIRELESS TELEGRAPH STATIONS are thus men- 
tioned in a recent speech of the British Postmaster-Gen- 
eral: 


The purchase last autumn of the wireless telegraph sta- 
tions round the coast had been fully justified by results. 
They are working with complete success. Within the 
last three months the number of messages received 
and sent has doubled. I hope before long to have a 
complete ring of stations all round Great Britain and 
Ireland 
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Charles Talbot Porter. 


Charles Talbot Porter, whose death occurred 
Aug. 28 at the home of his son in Montclair, 
N. J., was a pioneer in the introduction of the 
high-speed steam engine, being the co-inventor, 
with John F. Allen, of the Porter-Allen four- 
valve engine. 

Mr. Porter was born in Auburn, N. Y., Jan. 18, 
1826, and was graduated at Hamilton College in 
the class of 1845. He originally took up the pro- 
fession of law, practicing as an attorney for 
about six years, first in Rochester, N. Y., and 
later in New York City. He first became actively 
interested in mechanics in connection with a 
stone-dressing machine invented by one of his 
clients. Mr. Porter and some friends bought the 
patent for this machine, but when a model of 
commercial size was made it would not work. 
Mr. Porter had put all his money into this enter- 
prise and, rather than see it end in failure, set 
about to himself correct the defects in the de- 
sign of the machine, of which he felt sure the 
main features were right. The machine event- 
ually proved successful. 

In working upOn the design of the stone- 
dressing machine, Mr. Porter developed con- 
siderable interest and ability in mechanical en- 





gineering. It was the necessity of improving 
the governor of the engine which drove this ma- 
chine that prompted him to the invention of the 
Porter governor, one of the essential features of 
the first successful high-speed engine. 

In 1862, Mr. Porter exhibited at the London 
International Exhibition an 8 x 24-in. engine 
which was run at 150 r. p. m. It had the valve 
gear invented by John F. Allen and was 
equipped with a Porter governor and the first 
high-speed indicator. The indicator was the in- 
vention of Charles B. Richards, from whom Mr. 
Porter had purchased the patent. Some diffi- 
culty was encountered in obtaining permission 
to run the engine at so high a speed, as it was 
considered unsafe. The usual speed of stationary 
engines at that time was about 50 or 60 r. p. m. 
In spite of the successful operation of the en- 
gine exhibited, it made but little impression be- 
cause it was not arranged to run condensing. A 
non-condensing engine was not regarded seri- 
ously by the English engineers of that period, 
and it was assumed that it would be impossible 
to operate with a condenser and its accompany- 
ing pump at so high a speed. 

An independent belt-driven air-pump, of which 
the speed was reduced below that of the engine 
by intermediate gearing, was devised by Mr. 
Porter, and in 1864 the regular manufacture of 
high-speed engines was begun in England. The 
first engines put on the market were manufac- 
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tured, under contract, by Ormerod. 
Co., of Manchester. 

At the Paris Exposition in 1867, 
exhibited five engines, one of which. 
12-in. cylinder, was speeded at 500 r 
was equipped with a condenser and pi; 
maintained a vacuum of 28 ins., a va 
was then considered astonishingly }), 

January, of the following year, 1868, \1; 8 
presented a paper on the Porter-A}) q 
before the British Institution of Mecha; 

gineers. 

In June, 1868, he returned to Ame: 
an absence of about six years, and enter 
partnership with John F. Allen in th: 
facture of their engine in a _ small 
Harlem, New York. The factory in Har 
operated until the fall of 1873, when th: 
company’s lease of the property expir 
renewal was refused by the owner. On : : 
of the financial depression of that year, : 
impossible to obtain the necessary ca; 
the manufacture was discontinued. It 
recommenced, however, by Mr. Porter a 
1875 in the works of Hewes & Phillips i: 
ark, N. J. 

A few years later, a stock company was | 
of which Mr. Porter was Vice-Preside; 
charge of manufacture. The engineering 
of S. V. Merrick & Sons, known as the s 
wark Foundry, in Philadelphia, were purc! 
by this company, which then, under the 
of the Southwark Foundry & Machine Co : 
up the manufacture of Porter-Allen en S 
During the first six months at the new w s, 
Mr. Porter evolved what was then a new s 
of filing and indexing mechanical drawings g 
system he described in a paper presente)! 
fore the American Society of Mechanical | 
gineers and published in Vol. II. of the “Trans 
actions.” This was one of the first of 
fifty or more papers read by Mr. Porter |} 
this society, of which he was a charter m: 

Mr. Porter resigned from the Southwark | 
dry Machine Co. in 1882 or ’83, at which 
its affairs had reached a critical cond 
owing to friction between Mr. Porter and 
president, Mr. Wm. H. Merrick. The com; 
was subsequently entirely reorganized ani! 
business revived under the leadership of M: 
James C. Brooks. 

In addition to papers presented before en: 
neering societies, Mr. Porter was the autho: 
“A Treatise on the Richards Steam-Engine In 
dicator and the Development and Applica 
of Force in the Steam Engine,’”’ published 
1874; ‘Mechanics and Faith,” 1885; and “FE: 
gineering Reminiscences,’ which appeared 
book form in 1908. From the last-named 
has been derived most of the material for 
present brief account of Mr. Porter's career, an! 
we are indebted to the firm of John Wiley & 
Sons, publishers, for permission to reprod 
here the portrait used as the book’s frontispi« 

Mr. Porter became a member of the Ameri 
Society of Mechanical Engineers in 1880 
was one of those who presen.ied papers at 
first regular meeting in April of that year. I! 
was elected Manager of the society in 1SS2 
Vice-President in 1886. He was made an 
orary member in 1890. In 1909 he was awa 
the John Fritz Medal for his part in the oris 
tion and development of the high-speed 
engine. 
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STREET LIGHTING TO ORDER.—Why should 
minded citizens who are in their homes and 
bed by 10 o'clock at night pay lighting taxes for 
who, being of a jovial turn of mind, prefer to st: 
cafes, clubs, or bars until midnight and do not 
home until the early hours of the morning? In Ger 
this question has now been answered. To the villa 
Zarkau, near Glogau, in Silesia, must be givé 
honor of installing a system of automatic electri: 
ing for the streets. The electric lights burn every 
from the outskirts of Glogau through the village « 
kau until 10 o’clock at a mutual cost to the 
munity in general. Then they are switched Du 
each end of this stretch, on an iron pillar, sta 
small iron cupboard lighted by a tiny electric 
Those persons who are out after 10 o'clock wish 
have their way lighted must insert a 10-pfenn's 
into a slot in the side of the iron cupboard. Tl 
nine lamps placed along this stretch burst for’ 
a twelve-minute life, thus enabling the passent 
find his way in lightness to his house.—New 
“Tribune,” Aug. 27. 4 ( 
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It is just a coincidence that we are able to 
chronicle in two successive issues such curious 
yet dissimilar instances of the instability of terra 
firma as the sudden caving at Staunton, Va., and 
the slow subsidence at Cambridge, Mass. The 
latter, recounted this week, is bare of spectacular 
elements, but its very slowness of action makes 
it rather the more interesting. For the Staun- 
ton phenomenon we have at least a plausable ex- 
planation: the washing and eroding action of 
groundwater in steep country. But no explana- 
tion is offered to account for the Cambridge sub- 
sidence. If a down-slope slip or sag of the earth 
on an inelined rock surface be supposed, it is not 
shown by any discoverable lateral shifting of the 
zround, we have been informed by Mr. Carter. 
\nd as the settlement in question covers a very 
limited region only, compressibility of the soil 
vould not seem to be directly at fault. It will 
be interesting to learn whether similar sub- 
sidences have been observed elsewhere. In cities, 
where benchmark comparisons over extensive 
areas come about occasionally, any systematic’ 
alterations of levels would be likely to be dis- 
covered. We recall no similar case at the mo- 
ment, however. 


i 


A radical change in the water-works service of 
Spokane, Wash., is desirable. The per capita 
consumption, already high in 1906, mounted to 
245 gals. for 1909 and 271 for the first five 
months of 1910, according to a report of the 
Committee on Fire Prevention of the National 
Board of ‘Fire Underwriters (135 William St., 
New York City). The report states that the 
friction loss in the force mains is “very high, 
since the domestic consumption is enormous, 
owing to inability to control it without the gen- 
eral introduction of meters.” The distribution 
system lacks in size of main and subsidiary 
feeders and in gridironing and some of the 
laterals are too small. Only some 8% of the taps 
are metered. Naturally, an extension of the 
metering system is advised. Such a course, we 
may add, would lessen the evil effects of some of 


the deficiencies named and, by cutting pumping 
expenses, would aid materially in providing funds 
for strengthening the water-works system wher- 
ever needed. All this appears to be appreciated 
by the water-officials of Spokane, but not by city 
council. 

—————_q———___—_—_. 


The addition of a 1,392,681 population to a 
single city in a single decade, as the Census fig- 
ures just announced show for New York, may 
well give rise to a serious reflection after the 
first flush of pride and wonder shared by the 
whole country has passed away Think what 
this addition and the resulting total of 4,766,883 
people in a single city means in this day of 
rapidly increasing demands upon municipal gov- 
ernment! Remember, too, that while New York 
added 40% to its population and a far higher per- 
centage to its municipal! responsibilities, hun- 
dreds of other cities grew at a much more rapid 
percentage rate, so that it is safe to say that the 
country over municipal needs and responsibilities 
have increased a hundred per cent. in the last 
decade, while the increase in many cities and 
towns has been many times that rate. The 
added burdens incident to city growth fall upon 
every intelligent citizen, but the burden and 
privilege alike rest particularly upon the shoul- 
ders, the brain and the conscience of the engi 
neer. Every day’s new Census announcement of 
marvelous city and town growth should stimu- 
late the engimeer to greater and better-directed 
effort to meet his increasing opportunities and 
duties. 

clade cati a iia saan 


Defective fire hose is an all-too-common ex- 
planation of how many of the over-numerous 
fires which discredit American cities gain head- 
way instead of being extinguished in their early 
stages. Oftentimes the hose is described as ‘old 
and rotten.” Doubtless this !s true in a con- 
siderable number of cases, but from a paper on 
fire hose tests published elsewhere in this issue 
it may be inferred that a large percentage of 
breaks is due to hose purchased under either in- 
adequate specifications or without being sub- 
jected to proper test before acceptance. The 
whole subject is so thoroughly considered in the 
paper mentioned that we refer our readers to it 
for an exposition of the most common defects 
and the most obvious remedies. 

It is only fair to repeat here that the hose 
tested was that classed by the manufacturers 
themselves as “minimum standard.’’ Doubtless 
higher grades would show better absolute results 
under test, but whether they would show a 
higher percentage of specification compliance we 
cannot say. There is no doubt but what good 
hose can be obtained at good prices. The serious 
question is, how many cities are willing to pay 
the money for a good article and how many take 
adequate precautions to see that they get what 
they pay for, be the grade classed as high or low? 

Finally, we wish to commend once more the 
admirable work being done at the Underwriters’ 
Laboratories, in Chicago, where an able staff in 
a large, well-equipped building is engaged in 
making all sorts of tests in the interest of fire 
prevention. 


The utilization of vacant lands for forest 
plantations has had but a small beginning in this 
country, although such work might well be made 
a valuable auxiliary to that of the protection 
of the existing forests. The experimental work 
of railway companies in establishing plantations 
as a source of supply for ties, fence posts and 
timbers has been described at different times in 
our columns, but in general this work has been 
spasmodic or unsystematic, on a limited scale, 
and with no very practical or encouraging re- 
sults, Elsewhere in this issue we give some 
particulars of the work of a mining company in 
Kentucky which for 20 years has been utilizing 
abandoned farm lands for plantations. The work 
appears to have been carried on carefully and 
systematically, and there are doubtless many 
other places where such practical forestry work 
could be undertaken with advantage. 


the legitimate use 


One of the great causes of the rapid redu 


of forest resources is the enormous destruction 
and reckless waste of the timber (rather than 


and consumption), and the 


general neglect to undertake adequate methods 
of protection As 
tioned above, it should be easily practicable for 


indicated by the paper men 


states to protect their forests, but as a matter 


ff fact there appears to be little appreciation 


the existing conditions on the part of the publ 
and in the absence of any strong public sent ment 
the legislatures are not likely to give the mat 
ter much consideration It is true that some 
steps have been taken in this direction, mainly 


by the federal government, but these are only a 
small beginning toward either th protection o1 
the renewal of the forests The individual work 
is insignificant as compared with governmenta 
work (slight as is the latter), but the practica 

' 


and economic possibilities of such individua 


work are indicated by the paper in question 


+ 
In the announcement of the Third Ave. R. R 
of New York City, that 30 small storage-battery 


cars are to be placed in 1 


peration Is seen 


completion of several months of comparative 
service trials to develop a self-contained motor 
vehicle to replace 25 old horse cars still operated 
by the company. The only other competing 
chine was a gasoline-electric motor car whi 
seems to have operated satisfactorily from the 
mechanical standpoint In Engineering Ne 
May 12, p. 575, were presented all the data on 


these two types of cars then made availab' 
From these data it appears that the gasoline 
electric car was run at an average power cost of 
about 6.6 cts. per car mil The storage-battery 
car of equal passenger capacity was reported to 
draw close to 0.56 KW.-hr. per car mile in serv 
ice runs. From the meagre data available on the 
cost of generating electric 
Ave. R. R 


be put into the storage batteries for not more 


power by the Third 
plants it appears that energy should 


than 3.3 cts. per KW.-hr., and, assuming a low 
charge-discharge efficiency of 65 
cost for the storage-battery car should work out 
to be 2.8 cts. per car mile This gives a very 
favorable comparison with the similar figure of 
6.6 cts., for the gasoline-electric car. The plat 
form expenses should be the same for either type 
of car and these are reported as 7.5 cts. per cai 
mile. The maintenance figures we may expect 
not to differ greatly as the trouble of charging 


the batteries tends to balance the heavy wear and 


tear of the ever-running gasoline engine Such 
expense for the gasoline-electric car for one 


month was reported as 1.8 ets. per car mile 
Granting the foregoing assumptions as reason 

able, the total cost of running these small stor 

age-battery cars over the 


company then will be 


cross-town lines of this 
found to be some 12 ct 

per car mile as against 15.9 cts. for the gasoline 
electric type. 
coupled with the quieter running of the storages 

battery car influenced the decision noted. The 
further operation of these cars will be 
With interest as the reasons for their selection 
seem quite different from those which led to the 
transitory installations of similar cars on a few 
partially developed lines in New York city. As 
the history of these older attempts reveals many 
complaints about acid fumes and minor troubles, 
which are not yet forgotten, it may be assumed 
that the designers of the present cars believe that 
they have eliminated the sources of the old com 
plaints. The older designers, too, believed that 
they had suppressed all possible objections, and 
if the new cars fulfill every expectation, a prac- 
tical advance may be recorded. 


Doubtless such cost considerations 


watched 


— 


In publishing and commenting on the “Con- 
clusions” of the International Road Congress at 
Brussels, in our issue of Sept. 1, we failed to 
state that at the session of the Congress at which 
the Conclusions were adopted every delegate was 
in full dress, as they were obliged to be at all 
formal meetings of the Congress. Our readers 
are advised to reconsider the resolutions in view 
of the added weight given to them by this fact. 
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Track Development for High-Speed Train 


Service. 


Is the present system of track construction 
capable of carrying traffic with higher wheel 
loads and higher speeds than at present? In 
what way may the track be strengthened to 
neet such developments in traffic conditions? 
Is there any necessity for or probability of a 
radical change in track construction to meet 
such conditions? These questions have been 
considered to some extent in this country, but 
they have been the subject of extended study 
and investigation on the part of European rail- 
way engineers. They were included in the sub- 
jects considered by the International Railway 
Congress, and some notes of papers presented 
at the recent meeting in Switzerland are given 
elsewhere in this issue. 

The possibility of a marked increase in train 
speeds as a result of commercial requirements 
and of modern improvements in mechanical 
equipment, has been suggested many times. Such 
an increase has been made in individual cases, 
anc there is evidence of a tendency towards a 
more general move in this direction. There has 
been, however, a still more marked advance in 
Wheel loads. The capability of the track under 
such conditions may include the elements of safe- 
ty and economy. The former implies a sufficient 
factor of safety to ensure that the track will 
not fail in such a way as to cause accidents. The 
economy refers to the relation between the first 
cost of strengthening and the continual cost of 
maintenance, together with the effect upon the 
total operating cost 
These questions apply almost exclusively to 
main lines of railways From the information 
presented elsewhere it appears that track con- 
struction on such lines in Europe has always been 
f. ample strength for the traffic, and that im- 
provements have been made rather for purposes 
of economy in maintenance. It appears also that 
a large increase in the number and weight of 
freight trains (of relatively low speed) would be 
i greater cause for track strengthening than 
would an increase in the speed of fast passenger 
trains. This proposition is probably true also 
of this country, especially in view of the high 
wheel-!loads of freight locomotives and cars, and 
of the fact that the track has a greater deflection 
or depression under these slower heavy trains. 
But on the other hand when a proposal is made 
to shorten the time of certain passenger runs or 
to put on new high-speed trains, the question as 
to the capability of the track must be taken into 
account not only in regard to safety but also in 
regard to the comfort of passengers. 

The papers of the Railway Congress, to which 
reference has been made, indicate the extent to 
Which European engineers have studied and ana- 
lyzed the track (as a unit structure) with the 
principles of its design, and the forees to which 
it is subjected. In this connection we quote the 
following statement by Mr. Rosche (of Austria), 
which is based upon mathematical investigation 
and practical considerations: 

It is not possible to strengthen the track effectively 
by improving individual members, more especially by 
merely increasing the weight and moment of resistance 
of the rails; it is only possible to effect this by a uni- 
form distribution of the resistance on all the members 
of the track and by strengthening them to a corre- 
sponding extent. . . The rail is the most expensive 
member of the track, and it becomes uneconomical to 
strengthen it unless a corresponding increase is made in 
the resistance of the track. 

This view is undoubtedly correct, but it seems 
to us that it has not been sufficiently recognized 
in this country. Otherwise, we should see (on 
main lines) fewer instances of new rails laid upon 
old ties which have gradually shifted to an ir- 
regular spacing, which do not afford an even 
support for the rail or an efficient hold for the 
spike, and which lie in ballast of inferior quality 
and insufficient thickness. Probably this condi- 
tion is due not so much to the engineering de- 
partment as to the executive management, since 
the former is subject to the control and restric- 
tions of the latter to a much greater extent than 
in Europe. 

Consideration of the relation of track to traffic 
in regard to high speeds is of importance as to 
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regular service rather than as to occasional spe- 
cial runs. As far as speeds in regular service are 
concerned, these range as high at 77% m. p. h. 
on the Northern Ry. of France, and 74% m. p. h. 
on the Belgian State Railways. This means, of 
course, that much higher speeds are attained at 
certain points of the trip. In fact, for English 
railways it is considered that provision must be 
made for schedule speeds of 70 m. p. h. and ac- 
tual speeds of 100 m. p. h. We doubt if any 
railway in this country has a schedule speed 
approaching 70 m. p. h., but actually speeds of 
70 to 80 m. p. h. are made probably on certain 
parts of many fast runs. In Germany, there are 
said to be no regular trains making over 62 m. 
p. h., although the government regulations per- 
mit higher speed. This is said to be on account 
of economic reasons and “because there is no 
urgent need for higher speeds.”” The condition of 
the track is not a cause for this limitation, as 
much higher speeds have been made in experi- 
mental work; thus, speeds of 95% and 91% m. p. 
h., have been obtained in trial runs on German 
railways. 

Of course ‘a few trial runs are not enough to 
prove that the track can sustain economically a 
regular service of this character. This point, 
however, is considered to be proved by the rela- 
tions of track to speed on the Marienfelde-Zos- 
sen line, on which extensive experiments were 
made a few years ago. On that line, speeds up 
to 99% m. p. h., were attained on 68.3-lb. rails, 
and the track showed little indication of failure; 
with 82.65-lb. rails, the speeds were increased to 
130% m. p. h., but again the track proved of am- 
ple strength. As many of the main lines in Ger- 
many have now 91-lb. rails and closely-spaced 
ties it is evident that they are capable of carry- 
ing any practicable speeds. 

Train loads are probably higher in this country, 
although this might not apply to a comparison of 
short-distance trains made up of day cars only. 
Driving axle loads are certainly higher in this 
country, ranging up to 24 and 26 tons; in Eng- 
land the maximum is 20 to 22, while in France 
and Germany the limit is about 18 tons. On 
the other hand, such loads on a swiftly moving 
locomotive probably cause less deformation and 
have a less destructive influence than somewhat 
lighter loads of heavy freight locomotives mov- 
ing at lower speeds. At any rate, we think there 
is no indication that first-class American. track 
construction is not equal to any speed to which 
it may be subjected. 

In the relation of track to high-speed traffic, 
European railways appear to have two points of 
advantage over American railways. In the first 
place, the high standard of tract construction 
applies to practically the full extent of the high- 
speed main lines in Europe, while in this coun- 
try (with our great distances) a fast train mak- 
ing a run of any considerable length may travel 
over tracks of various degrees of quality. In the 
second place, the relation of axle loads to rail 
weight and track structure is probably lower, 
as a rule, in Europe. Thus, European railways 
have maximum axle lads of 15 to 20 tons on 80 
to 100-lb. rails, operating mainly on track of 
high quality. In this country we have maximum 
axle loads of 20 to 26 tons on 75 to 100-Ib. rails, 
operating on track of varying quality, with con- 
sequently greater depression of the track and a 
greater disturbing influence upon the ballast and 
individual parts of the track. In both cases the 
speeds may be from 60 to 75 m. p. h. 

This appears to be one of the weak points of 
American railways. The railway system has, of 
course, a very large mileage of high-class track 
construction, but we believe that high-speed 
service is by no means confined to such track. 
We do not refer to mere weight of rail (which is 
probably ample in most cases), but to the track 
as a whole. In this respect, it seems to us that 
we have yet something to learn from _ foreign 
practice, and this view is supported by the nu- 
merous drawings of track construction which ac- 
company the papers presented to the Railway 
Congress. Greater care is taken to obtain a 
proper spacing of ties relative to the loads car- 
ried. Heavy base plates serving as rail supports 
(both vertically and laterally) rather than as tie 
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protectors, are in common use. Bolt and 
fastenings for the rails are used in grea: 
ety. At shoulder ties especially, we find 
eral cases an exceptionally secure fast, 
heavy base plates being secured to the 
screw spikes quite independently of the rai| 
tenings, which are bolted clips. With th 
rangement, stress due to movement of th 
is exerted directly upon the bolts fastening 
rail to the plate, and only indirectly upo: 
screws which fasten the plate to the tie. On, 
ject of such secure fastenings is to prevent 
flection of the rail end from extending }x 
the shoulder tie. 

We do not mean to discuss the individual q 
tions of rail joints and rail fastenings, or to sy 
gest that foreign practice in these resp 
should be copied. But we do suggest that 
eign practice indicates a track structure that 
in some respects more substantial, and perh 
more economical, than much of the track car 
ing high-speed trains in this country. How: 
this may be, it seems to us that what is need 
on main lines of railway in this country is not 
much the introduction of heavier rails or a high) 
class of track construction. Rather it is 
more extended use of the present type of high 
class track construction over a greater mileag: 
with ample attention to the maintenance of suc! 
track in condition suitable for the loads and 
speeds which it carries. 

A point which is discussed by some of the for 
eign engineers in their papers is the application 
of the general considerations to the existing 
conditions. That is to say, the improvement ot 
the actual track construction in individual cases 
This point is not covered by the American au 
thor, and probably could not be touched upw: 
with propriety. But it is the one important point 
to be considered by any American railway offi 
cer or engineer who has an opportunity to study 
the reports of the Railroad Congress. 

The strengthening or improvement of the track 
for high-speed service may include the follow- 
ing: (1) A consolidation of the roadbed by drair 
age (and in exceptional cases by rolling or th 
application of new material of better quality); (2) 
the use of a heavy bed of ballast (European en- 
gineers recommend a depth of 15 to 18 ins. under 
the ties) of good hard stone, which will not set- 
tle by reason of crushing under the loads; this 
ballast to be thoroughly and firmly tamped under 
the ties; (3) the use of a bed of cinders or bot- 
tom ballast in order to increase the resistance of 
the ballast proper, especially when the roadbed 
is soft; (4) the use of heavy rails (probably 100 
ibs. per yd. need not be exceeded), with special 
care to secure steel of high quality both as to 
strength and wearing properties; (5) careful de- 
sign of joints with a view to supporting the rail 
ends, bracing them against lateral shocks and 
anchoring the rails rigidly to the shoulder ties; 
(6) fastening the rails tightly and securely to the 
ties and providing lateral support, as by grooved 
or shoulder tie plates; (7) providing ample tic 
bearing for the rails, the ties to be rigid and 
uniformly spaced, except that at the joints they 
should be spaced more closely in order to pro- 
vide resistance to the severe stresses at these 
points. With any or all of these improvements 
must go ample work of maintenance to ensure 
that the original strength is maintained in spite 
of the effects of traffic. 

Finally we may present the following conclu 
sions: (1) no new or special type of track con- 
struction is necessary to make railways capabl 
of safely and economically operating trains at 
very high speeds; (2) the present track construr 
tion in many cases needs to be strengthened to 
give a better relation with the traffic conditions; 
(3) it is worth while to see what can be learne’ 
from foreign practice in track construction. 

A few words may be said as to this last con 
clusion, as it has been rather customary to 4s 
sume that European engineers have develope 
an unnecessarily complicated and heavy tra 
construction. The study of the work of othe! 
in lines similar to our own does not mean ne: 
sarily the copying of their work. The purpo- 

is rather to see if thei practicé is better t! 
ours in any way, and if our own practice can 
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mproved in the light of these observations. In 
an editorial review of the proceedings of the In- 
ternational Railway Congress, in our issue of 


Aug. 4, we pointed out the advantages of the op- 


portunity for American railway men in meeting 
and conversing with similar officials of foreign 
railways. We might have mentioned also the 
q@portunities of seeing what these foreign offi- 
jals are doing. The railway engineer (or other 
officer) in these days cannot be content to see 
what his fellows are doing in this country, and 
wave aside foreign practice as not worth atten- 
tion. It is safe to say that any such officer 
traveling abroad and using his eyes observantly 
nay see many things which will not only attract 
his attention but may offer substance for serious 
thought and consideration. 





LETTERS TO THE EDITOR. 


Changes in the Level of Great Salt Lake and the 
Lucin Cut-Off of the Southern Pacific Ry. 


Sir: In Engineering News of Feb. 10, 1910, there 
appeared on page 183 a note on the recent rise of Great 
Salt Lake and its relation to the Lucin cut-off. 

In view of the interest taken by the general public in 
the behavior of the Great Salt Lake in Utah, I submit 
the following reply to the note in order to correct sev- 
eral erroneous statements that appear in it. 

During the years 1902 to 1905, feeling was general 
among the leading engineers of the West that Great 
Salt Lake was gradually drying up and that in a few 
years the lake would be replaced by a great salt desert. 
It is now very evident that this apprehension was un- 
founded. The accompanying diagram shows the actual 
lake levels for a period of 61 years, beginning with the 
year 1850. The lake level appears to rise and fall with 
a series of wet and dry years. The mean annual pre- 
cipitation from 1886 to 1905 was 13.76 ins. The 
maximum annual precipitation during this period, 
18.09 ins., occurred in 1891; the minimum, 9.37 
ins., in 1887. The mean annual precipitation 
for the period 1906 to 1909, inclusive, was 20.97 ins. ; 
the maximum, 23.35 ins., occurring in 1909; and the 
minimum, 19.36 ins., in 1907. It is very evident that 
the gradually falling lake level during the 21-year period 
beginning with 1886 was due to the low average precipi- 
tation of 13.76 ins. Furthermore, it is evident that 
the gradual rise in the lake level from 1906 to 1910 was 
due to the high mean precipitation of 20.97 ins. during 
this period. With the data available at present it would 
be impossible to determine to just what extent the di- 
version of the streams for irrigation has affected the 
lake levels. 
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mately 6 ft. above the zero of the gage, and that for a 
period of 26 years, beginning in 1865, the lake stood 
above 6 ft. on the gage, reaching a maximum height 
of 14.5 ft. in 1868. 

It is further stated in the note that ‘“‘when the Lucin 
cut-off was constructed, the track was about 20 ft 
above the lake level."’ The Lucin cut-off was completed 
in 1904. The mean lake level was then approximately 
—.5-ft. The bottom of the stringers of the main trestle 
over Great Salt Lake is 13.95 ft. above the zero of 
the lake gage. The bottom of the stringers, when the 
cut-off was constructed, was, therefore, approximately 
14% ft. above the lake level 

Although the Lucin cut-off has been damaged con- 
siderably by the rising of the lake, it will in all prob- 
ability never be abandoned, for should the lake rise 
another foot or so, it will spread out over an immense 
flat and afford an enormously increased surface for 
evaporation, thereby checking the rise of the lake 

Owing to the extensive use of the water for irrigation 
within the Great Salt Lake drainage area, it is reason- 
able to believe that the lake will never rise above the 
8-ft. mark again, as it has been well below this stage 
since the year 1888. 

Very truly yours, E. C. LaRue, 
District Engineer, U. S. Geological Survey 
Salt Lake City, Utah, July 7, 1910 


[We confess to possible hasty jumping at con- 
clusions in connection with preparing the note in 
question, which was presumably based upon gen- 
eral information. We gladly give space to our 
correspendent’s interesting figures, which illus- 
trate anew the fact that well-kept records are of 
a thousand-fold more value than the recollections 
of the oldest inhabitant or the impressions of the 
new comer. The figures also show how misiead- 
ing even the best of records dealing with 
meteorological and related conditions may be 
unless they cover a long period of years.—Ed.] 


——_——_—_@——_ 


Engineering Societies and Professional Conduct. 


Sir: In your able editorial comment of Aug. 18 you 
ask: 

Why should not a great and influential body, in which 
engineers are joined together for the care of their com- 
mon interests, devote part of its energies to questions 
that concern engineers as a whole that is to say pro- 
fessional questions? Is it not just as profitable to 
spend some time on discussion of rules or principles of 
professional conduct as to argue wordily over the pre- 
cise degree of continuity probably prevailing in con- 
crete beams? 

In my opinion the reason is this: that while for pur- 
poses of acquiring learning and knowledge, engineers 
are a compact body, with common interests; for pur- 
poses of profesional conduct the membership of our 
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LEVEL OF GREAT SALT LAKE, UTAH, FOR THE 


61 YEARS, 1850 TO 1910. 


(Prepared by E. C. LaRue. 
S. Weather ‘Bureau; 


The note referred to Sys: 


it now appears that the extraordina inflow int 
Great Salt Lake has raised its level oa higher petat 


pn I ever been recorded since the country was 


This statement is very much in error. The diagram 
shows that the lake level for April, 1910, was approxi- 


Based on information from Prof. Marcus E. Jones; Oregon Short Line R. R. Co.; 


U. 8S. Geological Survey.) 


great societies is not homogeneous. This membership is 
made up, very properly, of three groups of engineers: 
1. Engineers paid a salary: employees; 2. Engineers 
paid from profits: contractors; 3. Engineers paid in 
fees by clients or holding responsible public positions. 
The groups, while so closely connected in matters of 
learning and knowledge that the same engineer may at 
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different times in his career belong to each group, are 
separated as widely as Alpha and Omega i: heir view 
point as to professional mnduct And, speaking broadly 


will not be going too far to say, in matters knewn 
in law and medicine as professional ethics 
The members of the first group, constitu 





jority of ibership, are little concerned 





with a single employer they have 


matters i 
little choice other than adapting 


themselves to the or 
ganization or getting out Of course I do not refer to 
the ethics which should be ymmon to all salaried em- 


ployees, engineers or otherwise 


The members of the second group quite properly aré 
concerned with business ethics rather than professiona 
ethics 

With the third group, however, this matter of pro 
fessional conduct toward the public, clients and toward 
each other is of vital interest and concern, not only 
its members but to the pub! Its influence and the 
esteem in which it is held depend directly upon this 
matter And it is upon this group, relatively sma 


our large societies, that devolves the high duty of de 
termining the engineer's attitude toward the public and 
(for here the law of action and reaction holds true) the 
esteem in which the public holds the engineer 

Such matters as: the duties of the engineer as an ex 
pert before our courts of justice, the nomenclature of 
the profession and the approval of engineers for respon 
sible public positions—merely to choose three at random 
would be profitable subjects for the attention of such 
a society as it is proposed to form in England In fact 


something parallel to a Bar Association as you suggest 
The need for such an association is also here in 
America with us Very truly yours 
Charles H. Higgins 
Commercial Trust Bldg Jersey City, N. J., Aug. 23, 
1910 
pctninimnnsingiin 


Notes and Queries. 


“In a footnote to the artic rhe Physical Meaning of 
Entropy” in our issue of Sept. 1, p. 229, the address of 
the author Mr A. L. Menzin, wa given a “Me 
chanical Engineer, 1535 East @th St., Chicago, I.” 
The proper addr ss is ‘““Mechanical Eng r, The Tr acy 
Engineering Co., San Fran o, Cal 

rt 


A Roller Thrust Bearing Setaaies a Load 
of 2,250,000 Ibs. 


roller thrust bearing was recently in 
stalled at the Carnegie Steel Co.’s plant in Pitts 
burg, Pa., on a car wheel rolling machine. It 
was designed to sustain a total thrust of 2,000,000 
Ibs. at 100 r. p. m., and has been found able to 
sustain a load of 2,250,000 Ibs. at that speed in 
regular operation. The load is hydraulically pro- 
duced, and is intermitted, being applied for per 
haps 30 seconds out of a minute Conditions re 
quire that the machine be in operation 24 hours 
per day. 

The bearing has plain cylindrical rolls. Cont- 
cal rolls would theoretically give better results, 
but were rejected because of the difficulty of 
making them of uniform angle and diameter 

The roll cage is 6 ft. 5% ins. In outside diam- 
eter, and the diameter of the hole for the shaft 
is 2 ft. 7 ins. The material of the cage is phos- 
phor bronze, but heavy steel retaining bands en- 
circle the bronze cage and keep the rollers in the 
radial slots. The cage has 24 of these radial slots, 
each of which contains four short rollers placed 
end to end. The rollers are made from a spe- 
cial alloy steel, and are Sins. in diameter. Varia 
tion in diameter along any one roller or between 
any two rollers is kept within +0.0002-in. The 
end thrust of the rolls in their slots, due to cen- 
trifugal force and to frictional resistance to the 
constant deflection of the rolls from the tangen- 
tial path which they tend to follow, is taken up 
by the steel balls, one at the end of each slot be- 
tween the rolls and the retaining ring. 

The roll cage runs between two parallel bearing 
plates or washers of forged steel, hardened and 
ground 

Uniform distribution of load on the bearing is 
insured by an additional pair of plates whose con- 
tacting faces are respectively convex and con- 
cave. They form,a ball-and-socket hase for the 
bearing and compensate any inaccuraty of alfne- 
ment in the adjacent parts of the machine. The 
thrust bearing is combined with roller journal 
bearings for the 2-ft. 7-in. shaft. We are indebt- 
ed for information for this description to Mr. T 
F. Salter, Engineer of the Standard Roller Bear- 
ing Co., Philadelphia, Pa. 
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Caissons for the Main 
Piers of the New 
Quebec Bridge; 
Launch of the North 


Pier Caisson. 
{Contributed. } 


On July 7, 1910, the 
caisson for the North 
main pier of the new Que 
bec Bridge was success- 
fully launched at Pointe 
a Pizeau, three miles be- 
low the site of the Bridge. 
It is one of the largest 
caissons ever construct- 
ed.* Since January the 
contractors, Messrs. M. P. 
& J. T. Davis, who were 
also the contractors for 
the old piers, have had 
from 200 to 300 men 
constantly employed on 
this work and at the 
present time the caisson 
is being sunk in position 
close against the old 
main pier. ; 

When the old bridge 
collapsed in 1907, the 
masonry survived the 
shock excellently. Abso- 


the South pier could be 


quarter of an inch which 
the er ‘ineers claim to 
detect When the _ re- 
construc.ion of the bridge 
was undertaken by a Board of Engineers ap 
pointed by the Government, it was hoped that 
it would be possible to utilize the old masonry. 
However, owing to the fact that it was con- 
sidered advisable to make the new bridge some 
21 ft. wider than the old, and that under the 
design proposed by the Board the new bridge 
will weigh nearly double the old, it was clearly 
evident that little or none of the existing sub- 
structure could be utilized. In fact, the only 
masonry that is available for the new work is 
part of the North and South abutments, and the 
foundations of the old South main pier. 

NEW SOUTH MAIN PIER.—Neither of the 
old main piers was carried down to rock, but 
both re ted on a hard foundation of gravel, sand 
and boulders. That-the foundation on the south 








*The two caissons of the towers of the Brooklyn 
Bridge over the East River at New York are: Man- 
hattan caisson 102 x 172 ft., Brooklyn caisson 102 x 168 
ft The two caissons of the towers of the nearby Man- 
battan Bridge are each 78 x 144 ff{-—Ed, 





FIGS. 1-5. SUBSTRUCTURE WORK FOR THE 
NEW QUEBEC BRIDGE IN PROGRESS. 


lutely no movement of |: North Pier Caisson Being Built at Pointe a 
Pizeau; Launching Ways Nearly Completed. 
detected - unless ons 2. Starting to Jack Down the River Edge 
notes an uplift of some of Caisson.—3. Jacks on Land Side of 
Caisson for Starting the Slide—4. The 
Launching of the North Pier Caisson.—5. 
Demolishing the Old North Main Pier. 


| 
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side was good was 
shown by the action 
of the pier at the time 
of the collapse. It was, 
therefore, decided to ac- 
cept this foundation as 
satisfactory for the new 
pier and to utilize as much as possible of the ex- 
isting masonry. The resulting arrangement is 
shown in the location diagram Fig. 6. 
According to the official plans the old masonry 
will be taken down to the top of the old caisson, 
which contains a block of concrete masonry 49 
ft. wide, 150 ft. long and 25 ft. in depth. This 
will form part of the new pier. To the south 
of this existing foundation and 2 ft. distant will 
be sunk an auxiliary caisson 25 ft. wide, 31 ft. 
deep and of the same length as the old eaisson. 
Across the west end of both the other caissons, 
and 2 ft. distant, will be sunk a second auxiliary 
caisson 31 ft. wide, 85 ft. long and 27 ft. deep. 
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The tops of all three caissons will have a u! a 
form elevation (+ 42.64), about 40 ft. below 
dinary low water. When this part of the wor! 
has been completed, a third caisson will be plac« 
to cover the three lower caissSons; this will 
180 ft. long, 79 ft. wide and 27 ft. high. It 
be filled with a solid mass of concrete, hea 
reinforced with steel, which it is expected 
satisfactorily distribute the reaction of the 
to the three caissons below. ‘ 
Above the third caisson will be constructed 
pier, 58 ft. high, having an area of 39 ft. 6 { 
by 166 ft. 6 ins. at the base and 38 ft. { 
ft. at the top. j 
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The bottom of the new caisson will go some 
t. below extreme high water or 66 ft. below 
level of ordinary low tide. The base of the 
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The launchways, set to a grade 


When everything was ready the checks 





sunk to rock 
To gain 
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down to rock. 
of 10.94%, were composed of two 12 x 12-in. tim 


the close of the ason 


about 


by present 


se 


time 20 ft. of dredging has been 


done at the site of the pier, thus leaving some ™ 





in is to be at El. 70, 12 ft. below O. L. W., were removed and a slight movement given by ft. to be penetrated in about three months It 
< vhile the top will be at the same level as the means of jacks placed horizontally at the back. is recognized that the contra tors will have to 
4 ‘op of the old pier, El. 128, which is 46 ft. above Only one or two of the jacks had gotten into ac- strain every nerve to finish in this time. Work 
q ». L. W. and nearly 27 ft. above extreme high tion, however, before the caisson began to slide, is ~ be carried On with a full gang men 
. de in the river. and in a few seconds it had moved smoothly “ Pane oe hours a day every day of 
“a Owing to the presence of the wreckage on this . down the ways and into deep water. A false the week. | 
ie of the river, the removal of which is now bottom of 3-in. planking, thoroughly calked, W he » the caisson is finally in position, the bot 
ier way, no work is being performed this sea- had been put in place just at the top of the shoe, tom will rest some YF ft. below extfeme high 
, on this side of the river other than the de- and the working chamber filled with air, in or- Water, so that its sinking ranks with the deep 
der to give greater est pneumatic work in rivers, and is but little 
FLU buoyancy when being surpassed in depth by any pneumatic caisson 
en Extr. H.WAL. E+ 101.90 launched and prevent work ever done 
—.—Cinary Hn Aik any chance of grounding. THE SUPERSTRUCTURE.—The design of the 
—- WL. £/ . The walls of the cais- Board of Engineers has been open to bidders 
St LAWRENCE F. fT" 42.6A _New son are built of 12x 12- for some months past Bids on this design and 
e fT | in. timbers. The shoe is alternative designs were asked early in the past 
e composed of a single summer, with the date of Sept. 1 for opening 
ES timber 30 30 sins. of bids. A few weeks ago the period was ex- 
a North Bank = South Bank square, shod simply with tended to Oct. 1. The Board design is shown in 
E a 6 x 12-in. plank. The outline elevation by Fig. 7 herewith. The two 
re corners are strongly re- trusses are spaced SS ft. apart, and lie in ver 
s te 794 4/5 i inforced with a_ steel tical plan 2g The deck accommodates two 18-ft 
¥ 5" | conidia , plate. The roof is readways, two 15-ft. railway lines, and two 5% 
4 a [ i | S “ 8 r& constructed over 18 ft. sidewalks 
4 Sh oe : WS S © 3x working chambers, each 
: SRG ALLL og Gorrer bine of Old Bridge, Channe!. Span IW0-¥xyX.§ 3". approximately 20 x 25 ft. ‘The Strengthening of Railway Track for 
+ een a) eee 1 tT in area, separated by Hich-Speed Traffi 
x 28 & bulkheads of 12 x 12-in. igh-opee raitic. 
| &x 4 gg : i timbers reinforced with Among the subjects relating to track construc 
iQ | Ne |New 3x05 1% two 2%-in. turnbuckle’ tion which were considered at the recent meeting 
6 NE ha rods at each bulk-_ of the International Railway Congress was that 
: FIG. 6. LOCATION SKETCH OF OLD AND NEW MAIN PIERS, QUEBEC head. Communication of strengthening the track to meet conditions of 
: BRIDGE OVER THE ST. LAWRENCE RIVER. between working cham- high-speed service, referring more particularly 
bers is easily effected by to higher speeds than those now in general use 
nolition of the old piers (Fig. 5). The caissons means of a manhole in each bulkhead. The roof Some notes from the four lengthy papers pr 
i will be constructed during the coming winter and _ is constructed of two layers of 12 12-in. tim- sented are given below as of interest in con 
: the operations of sinking will start as early as bers, with two layers of 3-in. tongue-and- nection with possible developments in track con 
¥ possible in the Spring of 1911. grooved planking between them. All seams and struction in this country 
NEW NORTH MAIN PIER.—The reduced joints in both roof and walls are calked with GERMANY.—Mr. Blum (of the Prussian Board 
ength of span, 1,758 ft. as against 1,800 ft., oakum, pitch, and tar, and made as nearly wa- of Public Works) arrives at the conclusion that 
brings the new north pier riverward of the old terproof as possible. strengthening of track for purposes of speed is 
pier and clear of it. The foundation will, there- Over the roof the caisson is divided into 90 not necessary on the main lines of European 
fore, be wholly new (Fig. 6), and the old pier open wells 9 x 10 ft. in area. Their bulkheads railways, the present track being amply able to 
will be taken down to below low-water level, are mortised into the walls and will serve as sustain very much higher speeds than those now 
eaving its lower portion in the river. The facing bracing. They extend to a height of 25 ft. above in use. It is true that during recent years there 
stones will be re-cut and used in the new pier the shoe; above this point to the top of the has been a considerable increase in the speed 
facing. caisson the walls will continue as before, but will of trains, in the number of fast trains, and in 
The new caisson is 55 ft. wide by 180 ft. long. be braced against external as well as internal wheel loads; also that the track design has been 
Unlike the old caisson, whose base is on gravel shear by means of a concrete retaining-wall modified and strengthened But on the other 
. at El. 45.40, the new caisson will be sunk to built against the timber wall and battered out hand, the speeds and weights had been increased 
; rock, whose surface is approximateiy at El. 2.0, from the top towards the foot. Long bolts em- very materially before such strengthening had 
é inmaking the caisson about 68 ft. high. At the bedded in the concrete will run through the walls. been undertaken, and without any indications 
ime of launching (July 7) it had been built up This arrangement will do away with all further that this latter was necessary to meet the new 
to a height of 22 ft. 9 ins. above the shoe. Sub- exterior timber bracing and allow the caisson. conditions. 
sequently some 9 ft. more have been added be-_ to be filled with a solid block of concrete, thus In his opinion, the primary reason for strength 
E1424 75 
- - Th E43 rremenes El. 366. 25 nee TTIA! | Ptr : en 
‘ 7p, EL254-T2 ‘a Rest. AY 4/4 —INANANLIN VAN NP ATA, bf | TA| ATA "4 ; 
AE ~4 /\ V7 / \ \ rey Base of Rail, €1.256.60 M/MIN WY ON / ped 777 
t \ s Clearance Line, El. 254 WV I \ A 
2D b> ELIPB _ eres oe F Highest Water on Record, El. 101.30, rt = ¢ . io 
SP IFPIPI IPP IPI IP i —— — PITT?) Tif? 
KHIR nnn ent Px 0. LWEBE 7 oo 
- _ 7. Fock © Px, — f : aD 
(Panel Length 4110%') Try Perro , 
i 586° ~ 586. ak: 586" “ 586° -- 
$ FIG 7. OUTLINE DIAGRAM OF TRU?SES FOR THE QUEBEC BRIDGE, UNDER THE DESIGN PROPOSED BY THE BOARD OF ENGINEERS 
: Old Bridge: Main Span 1800 ft., Anchor Spans 500 ft., Total Length c. to c. 2800 ft. 
New Bridge: Main Span 1758 ft., Anchor Spans 586 ft., Total Length c. to c. 2930 ft 
re sinking operations were started, and the increasing the weight and the sinking properties ening the track (on German railways at least) 
4 alls will be further built up as sinking pro- of the caisson. is the increase in traffic, and especially in the 
“4 -resses, Each working chamber is equipped with water number of freight trains, rather than the increase 
' The great size of the caisson made the launch- pipes for loosening and removing the sand and in speeds and wheel loads. Under the conditions 


ng an important matter, the displacement of the 
ship” being about 1,700 tons. Great care was 
aken in the preparations, and everything worked 
‘thout a hitch. The working space was in- 
sed with a shed for winter work, but this was 
emoved for the launching, as the photographs 
low. 

The caisson [see the views Figs. 1 to 4] was 
iid down with its side parallel to the shore. Six 
ows of concrete piers, eighty-four in all, sup- 
ported the launchways, each pier being carried 





gravel. Rock and other heavy material are 
lifted out through seven air-locks 3 ft. in diam- 
eter. All the working chambers will be lighted 
with electricity. 

The air will be supplied by four large air-com- 
pressors driven by a battery of six 100-HP. 
boilers. A 12-in. pipe line carries the air from 
the air compressors to the caisson, cooling being 
done by laying the pipes in a trough of running 
water. 


It is expected that the north caisson will be 


older track to the 


heavier 


of increased wear of the due 
greater traffic, the increased of 
track construction was relatively unimportant 
in view of the longer life and lower maintenance 
cost of this track. Furthermore, the and 
displacement of rail joints (which form the weak 
points) is less with fast passenger trains than 
with slow freight trains, while the wheels of the 
former are usually kept more truly circular and 
in better condition than those of the latter 
trains. 


cost a 


wear 
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GREAT BRITAIN.—Mr. Jacomb-Hood (Lon- 
don & Southwestern Ry.) shows that in England, 
also, very great increases in speeds and loads 
and service have been made with practically no 
change in track construction. While 100-lb. rails 
are in use to some extent, the average main line 
rails are from SO to 90 Ibs. per yd., which is no 
considerable increase over the conditions of 30 
years ago. As to further developments, locomo- 
tive axle loads have already exceeded 20 tons, 
and while the total weight may be increased, it 
is considered that (partly due to limitations as 
to the size of the engines) these maximum axle 
loads will not exceed 22 tons for many years. 
As far as speed is concerned, English railways 
may expect an average of 70 m. p. h. (including 
stops) for long runs with fast passenger trains, 
which will certainly involve maximum running 
speeds as high as 100 m. p. h. at favorable parts 
of the run, For these conditions, the present track 
construction is amply sufficient, provided (and 
this is an important matter to which we refer 
later) that it is maintained in good condition. 

AUSTRIA.—The paper by Mr. Hermann 
Rosche, of the Aussig-Teplitz Ry., is of more 
than ordinary interest and value in that it is a 
treatise on track design, apart from its specific 
relation to Austrian railways. It discusses the 
general principles involved, and their application 
to actual conditions, Where strengthening is 
necessary, he recommends a general revision of 
the track in order to keep all its parts in proper 
relation as to strength and resistance. The bal 
last would be made deeper (in order to reduce 
the unit pressure upon the roadbed), and a bet- 
ter quality would be introduced in order to re- 
duce the deformations resulting from settlement 
and disintegration. These latter points lead to 
the general use of hard stone ballast on European 
main lines, and its resistance is increased still 
further if laid upon a bottom bed of ballast in- 
stead of directly upon the roadbed. He recom- 
mends a minimum depth of 18 tins. under the 
ties, while Mr. Jacomb-Hood’s paper gives 15 
ins. of stone 14% to 2% ins. in size. 

As to ties, he follows general European prac- 
tice in advocating extreme length and width (8 
ft. 10 ins 10% ins.), but appears to give less 
importance to the thickness. In this country the 
length rarely exceeds 8% ft. (except under special 
conditions), and widths of 6 to 8 ins. are gen- 
eral, He admits, however, that the calculated 
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FLOATING ROADWAY USED TO UNLOAD FREIGHT IN THE HARBOR OF MANAOS, BRAZIL. 


super ority of long ties becomes less as the char- 
acter of stability of the ballast increases. 

As far as steel ties are concerned, he states 
that while many have been unsatisfactory, due 
to insufficient weight and stability, yet several 
modern designs are equal to or even better than 
wooden ties in regard to stability, quality of 
track, effic'ency of rail fastenings and cost of 
maintenance. Their use, therefore, is merely an 
economic consideration. It is to be noted that 
the depression of ties in the ballast is less with 
high-speed than with low-speed trains (wheel 
loads being the same). 


As to the rail, the improvement of the quality 
of the steel is considered of more importance 
than the increase in its weight. The joint is one 
of the most difficult problems, and while closely 
spaced ties (15 ins. c. to ec. or 5 Ins. clear with 
10\44,-in. ties) and double angle (or Z-bar) splices 
are advocated, stress is laid also upon the ad- 
vantage of specially secure fastenings on the 
joint ties. These will afford lateral support to 
the rail end and also prevent the joint deflection 
from extending beyond the shoulder tie. In re- 
gard to the equipment, Mr. Rosche considers 
that the engines and cars for fast trains should 
be designed to produce as little dynamic action 
as possible, and that for speeds of over 93 
m. p. h, tests should be made as to the dynamic 
action and the lateral forces exerted upon the 
track. 

UNITED STATES.—In regard to American 
railways, the paper by Mr. M. L. Byers, M. Am. 
Soc. C. E. (Missouri Pacific Ry.), was given in 
abstract in our issue of Feb. 3, 1910. It pre- 
sents the conclusions that while the permissible 
limit in track deformation decreases with the 
increase in speed of trains, the present type of 
track can be strengthened so greatly in propor- 
tion to any probable requirements of high-speed 
service, that the need of a radical change in type 
of construction is improbable. One way of 
strengthening is by increasing the sustaining 
power of the subgrade, but this is considered as 
too costly, except so far as it may be obtained 
by improved drainage. The other way is to re- 
duce the maximum unit pressure on the sub- 
grade, which may be effected by any or all of 
the following methods, according to require- 
ments: (1) using rails of heavier weight and of 
high-grade or alloy steel, (2) spacing the ties 
more closely, (8) giving a greater depth of bal- 
last, “and, of course, in extreme cases, by com- 
bining two or more of these means.”’ 

It is also to be noted that Mr. Byers makes no 
reference to rail joints or fastenings, which are 
touched upon as very important features by the 
other writers mentioned. He implies, also, by 
the phrase quoted above that the methods may 
be considered and employed independently, while 
the foreign writers lay more stress upon the 
necessity of considering and improving the track 
as a whole rather than in regard to its unit 
members. These methods of improvement will 
decrease the rate of deformation. The alternative 
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is to increase the amount of labor applied to cor- 
recting the deformation (that is, the labor of 
track maintenance), with a view to keeping this 
deformation within the permissible limit. Where 
all these methods are not required, it becomes a 
problem in economics to determine which should 
be used. 

CURVES.—The relation of the curvature of 
track to speed of trains is discussed in some of 
the papers, and it is notable that the matter of 
superelevation is considered relatively unim- 
portant, as far as safety is concerned. The re- 
duction of curvature is desirable where very 


high speeds are attained. But where this 
practicable the best conditions call for 
cially secure rail fastenings, (2) an extra 
of ballast on the outside of the curve, and 
increase of the distance in which the sup. 
tion is run out to the normal level. Spx 
must be taken to see that irregularities 
occur, but that the curve is kept uniforn 
even (both as to line and surface) in ori 
ensure steady riding of fast trains. 
MAINTENANCE.—The importance of 
taining high-speed track in first-class condit 
discussed in the papers. Mr. Jacomb-Hood « 
that the perfection of design tn track ma 
neutralized by neglect to maintain such tr; 
the best possible condition to meet the ex 
requirements of heavy loads and high-spe: 
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vice. Some of the writers point to a ma: E 
economy in cost of maintenance with heavy ¥ 
construction, and a material reduction in 2 
cost has indeed been experienced in som: % 


where the track has been strengthened. 
Rosche states that it is evident that a very 
track should cost little for maintenance, and 
question to be considered in each case is wh: 
the increased expenditure on construction 
reasonable ratio to the saving effected in 
tenance expense. 

Mr. Jacomb-Hood is more conservative wu; 
this point, though he believes that the streng: 
ened track will produce an economy in to 
operating expense if not in the track maint: 
ance expense. In fact, he states positively 
a high degree in maintenance is to be re: 
mended, even if the expenditure is greater 
before. 

It is important to note that all the writers 
stress upon the necessity of thoroughly tampi: 
the ballast, as a part of the maintenance wor 
in order to compensate for the displacement tha 
is occurring continually under the 
traffic. 
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Freight Unloading System at Manaos, Brazil, 
By CHARLES J. SEIBERT.* 2 
From time to time articles have appeared in t od 
technical press describing the port works : 
Para and Manaos, the rubber centers of Braz 
but there is an interesting feature of the harb. 
equipment at Manaos which seems to have e: 
caped general notice. This is the floating war: 
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house and the pontoon bridge which connects U 
warehouse with the quay wall. 

At Manaos there is an annual rise and fal! 
the river amounting some times. to 40 ft. dif 
ence between high and low water, so in 
to obviate the use of lighters, at low rive! 
transferring cargo between steamships and 
shore, the harbor company decided to 
immense steel floats in permanently deep \ 
and to maintain a fixed means of transport 
between these floats and the quay wal! 

The means used in jhe first floats p 
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yperation was an overhead cableway with the 
nead towers and winding engines located on the 
foats and the tail towers in bays between the 
warehouses on the shore. The more recent 
scheme, however, and one which allows the free 
passage of vehicles and passengers to steamers, 
is that illustrated by the accompanying plan and 
elevation. 

The floating warehouses extend parallel to the 
juay wall for about 600 ft. and are erected on a 

sat consisting of steel cylinders, flanged and 

,olted end to end in sets of four. These cylinders 

wry saddles on which rest the box girders 

hich carry the framework for the deck of the 
tat. Permanency of position is maintained by 
sht anchors, four chains passing from wind- 
sses on the offshore side of the float to anchors 
jaced inshore, and four chains passing from in- 
ore windlasses to offshore anchors. Thus all 
hains pass under the float and by giving the 
end chains a diagonal direction the float is se- 
urely moored in all directions. As the river 
ises the chains are paid out and are taken up 
as the river falls. The changes in level are not 
sudden and no trouble is experienced in keeping 
the chains at the proper tension. 

The pontoon bridge, or floating roadway, which 
connects the floating warehouse with the shore, 
consists of 13 spans of 42 ft. each. Each span 
consists of ten fish-belly plate girders, the ends 
of which are formed into hooks which fit over 
shafts running transversely with the length of 
the roadway; these shafts are supported on steel 
floats having a nearly rectangular shaped cross- 
section, as shown in the elevation. 

At high river the whole roadway is level for its 
entire length, but as the river recedes, the floats 
fall until each finds its respective resting place 
on the exposed bottom, as shown in the eleva- 
tion. The first four floats are then supported by 
steel girders which bridge a bay in the quay 
wall; the remaining floats rest directly on the 
breach. The grade at the steepest part is 12%, 
the roadway is 60 ft. wide and is dec’ed with 
4-in, planking. 


For transferring cargo from ships to the upper 
warehouses an electrically driven tail-rope sys- 
tem of haulage has been installed. Cars of 2- 
tons capacity, running on a meter gage track, 
receive the contents of the slings from the ships’ 
holds. These cars are then pushed by hand to a 
point at the foot of the roadway. Here the cars, 
which may be operated in trains of five, are 
coupled to a hauling car which is permanently 
fastened to the head and tail ropes. The cars 
are then hauled up the roadway, by winding en- 
gines, to a point beyond the switches running to 
the upper warehouses, the cargo cars are then 
uncoupled and distributed as desired. Down- 
ward bound cars are then received by the haul- 
ing car and a train is sent down to the foot of 
the roadway, where the cargo cars are uncoupled 
and pushed to the front side of the float to a 


point alongside the ship being loaded or un- 
loaded. 


The hauling cars themselves are in fact merely 
shuttles. These cars (there is one for each 
track) have vertically movable center-boards, or 
tongues, to which the wire cables, which haul 
the cars, are fixed. These cables are normally 
below the track level, but when the hauling car 
is at its upper position the ropes are above the 
track. Before uncoupling the trailers, a lever in 
the side of the hauling car is pulled out and the 
tongue drops, carrying the rope below the top 
of the track, thus giving a clear way over the 
switch for trailers, the wire rope having dropped 
into a slot below the rail head level. 

The cars may be operated at a speed of 800 ft. 
per min. if desired, the operation of the winding 
engines being controlled by an operator stationed 


on the roof of the house which shelters the 
winding drums. 


This latter equipment consists of two Lidger- 
wood 60-in, winding drums driven by G. E. iron- 
clad, compound-wound motors, position indi- 
cators, upper and lower limit stops, and both 
hand and electro-magnetic brakes are provided. 
The speed is controlled by car type controllers. 


The winding ropes are so arranged that one 
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comes in on the same groove that the 
leaves and a cable tightening device is placed at 
the foot of the roadway. 

The floating roadway has been in operation for 
some six years. It carries in addition to the rail- 


all rates and charges 


















other lines with a valuation f ver : included by 


the act, aa are al elegré 
agree 


tele 





ments between companies 


phone service Companies are required to file an an 


nual report Under the act sted the Commission may 





way shown, the electric feeders for light and make investigations, either after the receipt of com 
power for the floating warehouse, there being pjaints or upon its own initiative, and it has power to 
two electric locomotive cranes on the float, a order repairs and change All franchise privileges 
triplex fire pump and a complete system of elec- hereafter granted sit \ ist be approved 
tric illumination. In these six years the road- by the Commission and the issue of stock and bonds 
way has never given any trouble, although some- ane oo oe Se A - - ra y a ! a 
times heavy seas rol] in from the river, which is ia Re Ce ee ee a a 
four miles wide. “ 

The present haulage system (which replaced \ THOROUGH-GOING INVESTIGATION o — 
the original grip system at first used) has been rates ané@ of th sanifications. regulations and . 
running about three years and has shown itself ces’ of express companies engaged te \ is 
to be ideal for this particular work and locality ness throughout the United States is asked for in a care 
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A POWDER MILL EXPLOSION at Acton, Mass., Aug 
24, destroyed three of the American Powder Mills Co.'s 
buildings on the Acton-Maynard town line One man, 
the night watchman, was killed. 

a 

A GUY DERRICK FELL at a Portland cement mill 
at Speed’s Station, Ind., near Jeffersonville, Aug. 31, 
and three men were killed The accident is ascribed 
to the failure of a guy rope. 

ae 

FOREST FIRES IN WESTERN ONTARIO in Rainy 
River District have been revived by prolonged dry 
weather and high winds. Fort Frances and other towns 
in that vicinity both in Ontario and Minnesota are re- 
ported to have narrowly escaped destruction during the 
last week in August. 





oe 

FLOODS IN SOUTHEASTERN NEBRASKA, due to a 
heavy rainfall Aug. 28-29, when 8 ins. of water fell in 
eight hours, according to press reports, caused the Blue 
and Nemaha rivers and numerous smaller streams to 
overflow their banks. At Lincoln, Neb., the Chicago, 
Burlington & Quincy R. R. yards were submerged and 
several trains stalled. Portions cf the west end of th: 
city were submerged to a depth o: several feet 

castillo 

THE STEAMSHIP “WATSON” WENT gently aground 
on a reef off Waaddah Island in Neah Bay, Wash., Sept 
1, in a fog. Her 92 passengers, bound from Seattle 
for San Francisco and Los Angeles, were taken safely 
ashore in open boats and continued their voyage next 
day on the “‘Buckman.’’ The ‘‘Watson"’ is an 1,800-ton 
steel vessel owned by the Alaska-Pacific Steamship Co 

—_——__ — —-@—_—_—- -— 

A BUTTING COLLISION at full speed between a lim- 
ited and a local car on the Lake Shore Electric Ry. 
Sept. 4 wrecked both cars and injured 30 passengers, 
nine seriously. The accident occurred on a curve two 
miles east of Norwalk, Ohio, and is ascribed to negligence 
on the part of the motorman of the limited, who for- 
got a meeting order. 





-—-—~— —-- —- 

A HEIGHT OF 8,470 FT., was reached in an aeroplane 
at Beauville, France, on Sept. 3, by Leon Morane. At 
that height his motor failed to operate and he made a 
sensational glide of two miles to earth. 

Glenn H. Curtiss made a flight of 60 miles over the 
shores of Lake Erie from Euclid Beach, near Cleveland, 
to Cedar Point, near Sandusky, on Aug. 31. The time 
of the flight was 1 hr. 18 min. The same biplane flyer 
was used which made the trip from Albany to New York 
City on May 29. The return trip, of Sept. 1, was made 
in the face of wind and rain and required 1 hr. 42 min. 

—_———_——_——_ o— 

NATIONAL GOOD ROADS CONVENTION.—The third 
annual convention will be held at St. Louis, Mo., Sept. 
26-29. 

_—_—————_q—_——__—__—_ 

THE NORTH SHORE DRAINAGE CHANNEL of the 
Sanitary District of Chicago is nearly 90% completed, 
and at the present rate of progress of the construction 
work it is expected that water can be turned into it dur- 
ing November. The channel extends from a lake intake 
at Wilmette to the north branch of the Chicago River. 
The total expenditure to date is $2,470,000. The total 
excavation amounts to 3,500,000 cu. yds. The average 
cost of the excavation, including extras and collateral 
diversion work, is only 20.2 cts. per cu. yd. At Wil- 
mette, the harbor and dock work for the intake is com- 
pleted, and the pumping station is nearly ready for 
the installation of the machinery. The contractors on 
about half of the channel have completed their work and 
removed their plant. 

in asintinatinsiataat 

TELEPHONE AND TELEGRAPH COMPANIES in 
New York State passed under the jurisdiction of the 
Public Service Commission for the Second District on 
Sept. 1, in accordance with an act of the state legisla- 
ture. All companies, corporations, associations, partner- 
ships or persons owning or operating for profit telephone 


ully drawn pe on recently presented to the Interstate 


Commerce Commissior The petition is signed by 124 


mercantile associatior listribt 1 over I United 
States, headed by The Merchants Association of New 
York, Boston Chamber of ( ! The Chicago A 


Commerce, The Mer 








sociation of 
Francisco, Cal.), The Mer ints A ) Sa 
Francisco The petition alleges exce ve charge and 
variety of other practice on the par f express com 
panies which, in the opinion of é et ner ire 
extremely prejudicial to business Particular tre 

is laid upon the fact that owing to changes busines 
conditions, it has become necessary t ubstitute the 
express service for freight service to an ¢ wh 

due to excessive harges alleged ymetime wipes ou 
the profit in the business In the course of th 

is stated that under the graduate ule established 

by the expre companies railroads receive for mov 
ing 100 lbs. in small parcels as high as 37% times the 
amount received by them for mov 100) ibs. first class 
freight This is said to be in part due to the fa 
that the express rates for long distances u multiple 
of short-distance rate which latter ir ide both ter 
minal and haulage harge Since the railroad com 
panies are paid by the express companies on the basis of 
the gross receipts of the latter, the railroad companies 
make clear profit out of the multiple terminal charge 
although no burden whatever is placed upon the railway 
companies on account erminal or parcel delivery 
charges The petition is signed by John W. Griggs, 27 
Pine St., New York, and Benjamin L. Fairchild, 149 
Broadway, New York, Counsel Petitioners Pre 
sumably, copies of the petition may be obtained by ad 
dressing the Merchants’ Association of New York, 5+ 
Lafayette St New York City 


ef 

THE VALUE OF THE PROPERTY OF THE DENVER 
Union Water Co., 
about $6,400,000 by the Public 
that city, and the cost of a new pliant, to be built by 
the city, has been estimated at These es 
mates, we understand, are based on a report made ‘to 
the Commission by Mr. Hiram Phillips, M. Am. Soc. ( 
E., St. Louis, Mo. The Public Utilities Commission was 
created not long ago as the result of the charter amend 
ment carried at the recent municipal election, during 
which there was h& heated contest over various water 
works propositions. In accordance with thi 
the Public Utilities Commission was instructed to offer 
the company $7,000,000 for its plant. In case of non 
acceptance of the offer the Commission was charged 
with the duty of building works, provided bonds for 
amount of $8,000,000 was author- 


Denver, Colo., has been estimated a 


¢ 


Utilities Commission o 


$7,318,500 


amendment 


that purpose to the 
ized by an election which was to be called for Sept 
6 (see Eng. News, p. 763, June 30, 1910.) 
fore the date set for the election just named, suit for ar 
injunction to restrain the city from holding the water 
bond election on Sept 
Trust Co., as trustee for the bond holders of the Denver 
Union Water Co. The case was set for Aug. 31 From 
unconfirmed reports it appears that the injunction wa 
not granted, the Judge apparently holding that the el« 
tion could do the company no harm, and that it would 
be time enoug® to talk about an injunction when the city 
takes steps to issue bonds The company claims that 
under the terms of the franchise of 1890 and certain city 
ordinances providing for the appointment of appraiser 
the city is legally bound to buy by the property of the 
Denver Union Water Co. at a valuation of $14,400,000 
placed upon it by the board of engineers several years 
ago, or else grant the company a new franchise As an 
alternative possibility, it was suggested that if the court 
should find the former appraisement illegal, then it would 
be the duty of the court to appoint a new beard of ap 
praisers to make an appraisal of -the property of the 
company. 


Shortly be 


6 was started by the New York 


STANDING SEAMS FOR CORRUGATED ROOFING 
are obtained by the use of a new special fastening which 
does away with the necessity of rivets. Each sectiom of 
roofing has one edge turned straight up for a width of a 
few inches, while the opposite edge is bent up and then 
doubled Back so as to form a rounded slot of groove 
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In laying the roof, the double, or grooved, edge of one 
width is fitted over the single upturned edge of the pre- 
ceding section. 

The fastening device is a strip of sheet metal which 
is bent into the form of a stirrup to fit around under the 
purlins The two vertical legs of the stirrup are long 
enough to extend up above the purlin, one leg to a height 
ibout twice that of the seam in the roofing and the other 
to four times the seam height. The longer leg is 
doubled back on itself, making both legs appear of 
equal length 

After a section of roofing is placed in position, a stir- 
rup is put around under the purlin and brought up 
against the edge of the section with its two legs ex- 
tending above the single upturned edge. The shorter 
leg is simply bent over and down around the edge of 
the section, and the doubled leg is similarly bent ex- 
cept that the end of the strip which was formerly 
doubled back is left standing straight up. The next 
section of roofing is then applied with its grooved edge 
fitting over the upstanding edge of the section just 
laid and covering the bent ends of the stirrup, leaving 
exposed only the remaining upright end of the longer 
stirrup leg This end is then bent down over the 
grooved edge and the seam is completed. 

The fastening described is equally applicable to wood 
or steel purlins, and the work of laying the roof can be 
done entirely from above, without scaffolding. Some 
saving in the amount of roofing required for a given 
area is effected through the elimination of the lapping 
of two corrugations necessary when the seams are 
riveted. The form of roofing section and the fastening 
have been recently patented by the Bdwards Manufac- 
turing Co., Eggleston Ave. and Fourth St., Cincinnati, 
Ohio 


eae oO SS 
ANOTHER INVESTIGATION OF FERROSILICON has 
been made, this one by the Ké6nigliche Materialprii- 


fungsamt of Berlin, Germany, supplementing prior ana- 
lytical work by various continental investigators. The 
English conclusions, by the Local Government Board, 
were reported in our issue of March 17, 1910. They 
were, in brief, that it is desirable to prohibit the manu- 
facture of grades between 30% and 76% Si., as in this 
range the dangers of hydrogen phosphide and arsenide 
liberation are greater than in either lower or higher 
alloys; that ‘“‘pickling’’ the alloy by dipping in oil or 
paraffine should be prohibited; and that the makers 
should be required to store the ferrosilicon in the open 
for at least a month, to give time for elimination of the 
poisonous gases 

The German tests, by F. W. Hinrichsen (‘‘Mittei- 
lungen’’ of the Amt, 1910, V), covered five brands, 
running from 47% to 97% Si; all were electric-furnace 
products. They contained 0.02% to 0.08% phophorus, 
but no arsenic was found (whereas French and other 
analysts found that the ferrosilicon involved in specific 
instances of poisoning contained material percentages 
of As.). A test apparatus was arranged in which definite 
quantites of moistened air could be passed over a sample 
of the ferrosilicon, the outgoing air being analyzed. 
In every case hydrogen phosphide was found; successive 
charges of moistened air brought off decreasing amounts, 
but usually after letting the whole stand for a few 
weeks a much-increased evolution was obtained. The 
total quantity of phosphorus extracted as hydrogen 
phosphide was only a small part (1% to 6%) of the 
phosphorus existing in the sample. It was concluded 
that most of the phosphorus exists as iron phosphide 
(not readily split up by moist air), the remainder prob- 
ably being in the form of calcium phosphide (readily 
dissociated). Tests for calclum showed much more than 
enough to account for amounts of calcium phosphide 
corresponding to the gas generated; the investigator 
assumes that the excess was bound in calcium silicide, 
etc 

There are no regulations governing manufacture or 
transport of ferrosilicon in Germany. MHinrichsen thinks 
such should be established (possibly also international 
rules) He approves of the Local Government Board 
recommendations, though his tests are too few to form 
a basis for discriminating between different percentages 
of the alloy as regards danger. 


—_——_——_—__-—__@—_ -— —— 


A REINFORCED-CONCRETE CAISSON BREAKWA- 
ter is to be built in Racine Harbor, on Lake Michigan, 
by the United States Government. The caissons to be 
used are of the type devised by Major Judson and de- 
scribed by him in an article in Engineering News, Oct. 
15, 1908, p. 421. The breakwater consists first of about 
800 ft. of pile pier, at the end of which is over a thou- 
sand feet of concrete caissons running into a break- 
water already in existence in the outer harbor. The 
ecaissons are 26 in number, all rectangular in horizontal 
and vertical section, with transverse walls. Thirteen 
caissons are to be 36 fi. long, 20 ft. wide, and 18 ft. 
8 ins. high, with two transverse walls; the side walls 
of these are to be 14 ins. in thickness, the end walls 
17 ins., the transverse walls 10 ins., and the bottom 18 
ins. Six caissons are to be 34 ft. long, 18 ft. wide and 
15 ft. 3 ins. high; the outside walls of these caissons 


are to be 14 ins. in thickness, the transverse walls 10 
ins., and the concrete bottoms 18 ins. Seven caissons 
are to be 36 ft. long, 15 ft. wide and 12 ft. 3 ins. 
high, with two transverse walls; the outside walls of 
these caissons are to be 12 ins. in thickness, the 
transverse walls 10 ins. and the bottom 16 ins. All 
walls are to be reinforced with 1l-in. sq. bars near the 
outer and inner faces in both directions. According to 
the specifications, the caissons are to be made in forms 
furnished by the Government -at any place along shore, 
and are to be towed by the U. S. Government to their 
proper place. When at the site they are to be sunk 
on a pile footing and then filled with broken stone for 
a depth of 9% ft. On the top of this stone filling a 
base of lean concrete is to be filled in to the top of 
the caisson and above this a regular concrete breakwater 
superstructure is to be built. One novel feature of the 
design is that the lean concrete topping to the caisson 
filling is to be supported not only on the stone filling, 
but also on timber columns or posts placed inside the 
caisson before the stone filling is made. 


TT 


Personals. 


Dr. J. A. Holmes, M. Am. Inst. M. E., of the U. 8. 
Geological Survey, has been appointed Director of the 
new Bureau of Mines. 


Mr. Alburto Bement; M. Am Soc. M. E., consulting 
mechanical engineer, Chicago, was married on Aug. 23 
to Miss Eva Henderson, at Berkeley, Cal. 


Mr. W. C. Calvert, a civil engineer and surveyor of 
Burley, Idaho, has been appointed City Engineer of 
that place and placed in charge of street paving opera- 
tions. 


Mr. Edward T. Adams, M. Am. Soc. M. E., has resigned 
his position as Manager and Chief Engineer of the gas 
and mill engine department of the Allis-Chalmers Co., 
of Milwaukee, Wis. 


Mr. D. C. Wedgeworth, Assoc. M. Am. Soc. C. E., has 
been appointed Resident Engineer on the construction of 
a section of the New York Barge Canal, with head- 
quarters at Syracuse, N. Y. 


Mr. A. S. Zinn, M. Am. Soc. C. E., Resident Engineer 
of the central division of the Panama Canal, sailed for 
Europe Sept. 3, on the ‘‘Kaiserin Auguste Victoria’’ to 
inspect the Kiel and Manchester ship canals and to 
visit other places of interest. He will return to the 
Isthmus the latter part of October. 


Mr. Charles H. Pierce, who has been Assistant Profes- 
sor of Mechanics and Railway Engineering at the Uni- 
versity of Vermont for the past four years, has been 
appointed Assistant Engineer in the water resources 
branch of the U. S. Geological Survey. He will be sta- 
tioned at Honolulu, Hawaiian Islands, for a study of the 
water resources of that territory. 


Mr. T. L. Schubert, a civil engineer of the Royal 
Technological University of Stockholm, Sweden, was in 
this country during the months of August to inspect 
materials and methods of reinforced-concrete construc- 
tion in the interest of the institution with which he is 
connected. Mr. Schubert spent several days in New 
York, Chicago, San Francisco and Los Angeles. 


Mr. Henry A. Symonds and Mr. Edmund M. Blake 
have suspended indefinitely the partnership which for- 
merly maintained civil engineering offices at 8 Beacon 
St., Boston, Mass., under the firm name of Blake 
& Symonds. Mr. Blake has removed for the pres- 
ent to Boise, Idaho, where he has taken up work 
in connection with certain engineering projects. Mr. 
Symonds has opened an office at 79 Milk St., Boston, 
and will continue practice as a consulting and con- 
structing engineer, giving special attention to hydraulic, 
sanitary and municipal engineering. 


Obituary. 

Charles Anthony Goessmann, Professor Emeritus of 
Chemistry at the Massachusetts Agricultural College, 
died Sept. 1 at Amherst, Mass. Dr. Goessmann was 
born in Naumberg, Germany, in 1827, and received the 
degree of Ph. D. from the University of Goettingen in 
1853. He came to this country in 1857 and became the 
manager of a sugar refinery in Philadelphia. He was 
Professor of Chemistry at the Rensselaer Polytechnic 
Institute in 1866-’68 and had held his last position, 
at the Massachusetts Agricultural College since 1869. 
He had been chemist to the Massachusetts State Board 
of Agriculture since 1873 and Analyst for the State 
Board of Health since 1886. Dr. Goessmann was a 
member of the American Chemical Society, of which 
he served as President in 1886-7. 


Frederick Augustus Genth, Jr., chemist, of Phila- 
delphia, Pa., died at his home in Lansdowne, Pa., 
Sept. 2, at the age of 55 years. Professor Gerth 
was graduated at the University of Pennsylvania in 
geology and mining in 1876 and took a master’s de- 
gree in chemistry from the same school in 1878.. He 
was Assistant Chemist for the Pennsylvania Geological 
Survey from that time until 1881 when he returned to 


the university as an instructor, and later Assista; 

fessor in analytical chemistry. Subsequently he 

some time abroad, serving as private secretary ¢ 

Kelvin at the University of Glasgow. In 1897-11 
was chemist for the Pennsylvania Department 0; 

culture, and the pharmaceutical examining board 

same state. At the time of his death, Professor 

held the chair of mineralogy and assaying a 
Medico-Chirurgical College in Philadelphia. He w 
member of the American Chemical Society, the Dey 
Chemische Gesellschaft, the Société Chimique de 

and the British Society of Chemical Industry. 





Engineering Societies. 


COMING MEETINGS. 


MASTER CAR AND LOCOMOTIVE PAINTERS’ As 
CIATION. 

Sept. 13-16. Annual convention at St. Louis, 

Secy., A. P. Dane, Reading, Mass. 
ROADMASTERS AND MAINTENANCE-OF-WAY 
SOCIATION. 

Sept. 13-16. Annual convention at Chicago, Il]. Ss: 
Walter E. Emery, Chief Engineer, Peoria & P 
Union Ry., Peoria, 

COLORADO ELECTRIC LIGHT, POWER AND RA 
WAY ASSOCIATION. 

Sept. 21-23. Annual convention at Colorado Spri 

Secy., J. C. Lawler, P. O. Box 938, Colorado Spri: 
NEW ENGLAND WATER-WORKS ASSOCIATION. 

Sept. 21-23. Annual convention at Rochester, N 

Secy., Willard Kent, Narragansett Pier, R. I. 
NATIONAL IRRIGATION CONGRESS. 

Sept. 26-30. Annual meeting at Pueblo, Colo. Ss: 
Arthur Hooker, Pueblo, Colo. 

AMERICAN STREET AND INTERURBAN RAILWA\‘ 
ASSOCIATION. 

Oct. 10-14. Annual convention at Atlantic City, N 
Secy., H. C. Donecker, 29 West 39th St., New Yo: 

ty. ? 


AMERICAN SOCIETY OF MUNICIPAL IMPROVE 
MENTS. 


Oct. 11-14. xAnnual convention at Erie, Pa. Secy., A 

P. Folwell, 239 West 39th St., New York City. 
RAILWAY SIGNAL ASSOCIATION. 

Oct. 11-13. Annual meeting at Richmond, Va. Secy 

Cc. C. Rosenberg, Bethlehem, Pa. 
AMERICAN ELECTROCHEMICAL SOCIETY. 

Oct. 13-15. Annual meeting at Chicago, Ill. Secy 
Jos. W. Richards, Lehigh University, South Beth): 
hem, Pa. 

AMERICAN RAILWAY BRIDGE AND BUILDING As 
SOCIATION. 

Oct. 18-20. Annual convention at Denver, Colv 
Secy., C. A. Lichty, Chicago & Northwestern Ry., 
Chicago, Ill. 

AMERICAN GAS INSTITUTE. 

Oct. 19-21. Annual meeting at New York City. Secy 

A. B. Beadle, 29 West 39th St., New York City 
AMERICAN INSTITUTE OF MINING ENGINEERS 

Oct. 21-Nov. 15. Canal Zone meeting. Secy., R. W 

Raymond, 29 West 39th St., New York City. 
ILLUMINATING ENGINEERING SOCIETY. 

Oct, 24. Annual convention at Baltimore, Md. Secy 

P. S. Millar, 29 West 39th St., New York City. 





OAKLAND ARCHITECTS’ ASSOCIATION.—An organ 
ization under this name was effected Aug. 24 by prom! 
nent architects of Oakland County, Cal., with the idea 
of uniting to secure revision of building laws. The 
new association is to be allied to the American Institute 
of Architects. Officers were elected as follows: Presi- 
dent, Louis J. Stone; Vice-President, J. C. Newsom; 
Secretary, W. J. Wright. 


IRON AND STEEL INSTITUTE.—The autumn meet 
ing will be held at Buxton, England, Sept. 26-30. Among 
the papers to be presented are the following: ‘The 
Theory of Hardening Carbon Steels,’’ C. A. Edwards, 
Manchester; ‘“‘The Influence of Silicon on Pure Cast 
Iron,””’ A. Hague, Birmingham, and T. Turner, Bir- 
mingham; ‘“‘The Utilization of Electric Power in the 
Iron and Steel Industry,”” J. E. Schuurman, Badin, 
Switzerland; ‘‘The Briquetting of Iron Ores,’’ C. de 
Schwarz, Liége, Belgium; ‘‘Some Experiments on the 
Fatigue of Metals,’’ J. H. Smith, Belfast. 


ATLANTIC DEEPER WATERWAYS ASSOCIATION.— 
The third annual convention was held at Providence, 
R. I., Aug. 31-Sept. 2. Many men prominent in politica 
and business circles spoke at length upon the value 
and desirability of the “chain of inland waterways from 
Maine to Florida,” the construction of which by the 
Federal Government it is the object of this associatio! 
to obtain. Officers for the ensuing year were re-elected 
as follows: President, J. Hampton Moore, Philadelphia 
Secretary-Treasurer, Addison B. Burk, Philadelphia 
Richmond, Va., was chosen as the place for the next 
convention. 


NATIONAL ELECTRIC LIGHT ASSOCIATION.—Th: 
“question box’? has been put under the direction of 
special editor, and the services of Mr. M. 8. Seelman, 
Jr., have been secured for this position. Mr. Seelman 
has been associated with the advertising and other d 
partments of the Edison Electric Illuminating Co. 


Brooklyn for the past nine years. In 1906 he wa 


awarded a prize of $300 offered by the Cooperative El: 
trical Development Association for the best paper 
the organization and conduct of a new business depar 
ment suitable for central stations in cities of not mo 
than 50,000 inhabitants. ; 





